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EXECUTIVE SUMMARY 
To protect financial investments associated with transportation 
systems, it is necessary to select and schedule rehabilitation 
activities on a timely basis for efficient and effective utilization of 
available funds. Visual surveys and observations of pavement conditions 
(ride quality (roughness), faulting and deterioration of joints, 
cracking, etc.) are often the basis for decisions. These traditional 
procedures, however, may not show imminent structural distress. 
To assess the structural capacity of a pavement system, pavement 
deflections have been used. Early deflection testing equipment included 
the Benkelman beam, which was associated with a fixed wheel load or 
axle load. More recently, deflection testing has involved the use of 
dynamic testing with such equipment as the Road Rater, Dynaflect, and 
falling weight deflectometer. 
The simplest approach to evaluation of pavements using deflection 
measurements involves comparison of deflection measurements for one test 
location to those for other test locations. More sophisticated analysis 
procedures "back-calculate" effective elastic layer moduli by matching a 
measured deflection bowl with a theoretical deflection bowl determined 
using elastic layer theory. 
Effective moduli determinations have been developed on the basis of 
deflection measurements obtained at the centroid of a rigid pavement 
slab. Evaluation of a rigid pavement also requires analyses of load-
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transfer efficiency at joints and cracks and also consideration of 
deflection measurements at edge and corner locations relative to 
deflections at the centroid of the pavement slab. Relationships 
illustrating the effects of time of day and temperature gradient are 
discussed. 
The Chevron N-layer computer program was used to simulate Road Rater 
deflections for a matrix of layer thicknesses, layer moduli, and 
subgrade moduli. The resulting theoretical deflections are used to 
develop relationships for back calculation of effective pavement 
conditions when compared with measured Road Rater deflections. 
Relationships between theoretically simulated deflections and moduli of 
the portland cement concrete pavement also were developed. 
Subgrade moduli determined from back-calculation techniques have 
indicated moduli somewhat greater than those determined from laboratory 
or other destructive analyses because of nonlinear stress dependency 
characteristics of some materials. Correlations of predicted subgrade 
moduli determined from deflection testing versus subgrade moduli 
approximated by an in-place penetration test modeled after the 
California bearing ratio (CBR) test were utilized in this study. 
Cores obtained during in-place CBR testing were evaluated to 
determined unconfined compressive strength and static-chord moduli of 
the concrete. 
Deflection measurements also were used to evaluate the relative 
efficiency of load transfer at joints and cracks of a rigid pavement. 
Deflection measurements were obtained at various times and surface 
temperatures for two slabs to show variations primarily associated with 
curling and warping of a concrete slab. 
ii 
INTRODUCTION 
Highway and street networks are essential elements in the economic 
development and growth for any region, state, or nation. Highway and 
street networks were developed at a rapid pace in prior years. Now, 
highway and transportation agencies are faced with the burden of 
protecting financial investments associated with these transportation 
systems. The lack of adequate funding has further added to this burden. 
Thus, it is necessary to select and schedule rehabilitation activities 
on a timely basis for efficient and effective utilization of available 
and oftentimes insufficient funds. 
A number of tools and methodologies are available to highway 
engineers and administrators to assist in making decisions relating to 
selection of appropriate rehabilitation strategies. Visual surveys and 
observations of pavement conditions (ride quality (roughness), faulting 
and deterioration of joints, cracking, etc.) are often the basis of 
decisions5 Unfortunately, observations and measurements of surface 
conditions may not always provide an accurate representation of pavement 
conditions. These traditional procedures may not show imminent 
structural distress. 
To assess the structural capacity of a pavement system, pavement 
deflections have been used as an additional input variable to the 
decision-making process of selecting and scheduling rehabilitation 
strategies. Early deflection testing equipment included the Benkelman 
beam, which involved a simple fulcrum and lever principle to measure 
surface deflection (at some point on the pavement) associated with a 
fixed wheel load or axleload. More recently, deflection testing has 
involved the use of dynamic testing equipment. Dynamic deflections may 
be induced and measured by such apparatus as the Road Rater, Dynaflect, 
and falling weight deflectometer. Other deflection testing devices have 
been developed by such organizations as the Federal Highway 
Administration and Army Corps of Engineers (Waterways Experiment 
Station). Results of deflection analyses, along with other more 
conventional expressions of pavement condition and performance, permit a 
more complete analysis of the structural adequacy of a pavement section, 
resulting in more efficient decisions relating to rehabilitation 
strategies. 
The objective of this report is to summarize and document research 
and developments relating to the use and application of dynamic 
deflection measurements (specifically Road Rater deflections) for 
evaluation of rigid pavements in Kentucky. Procedures have been 
developed to theoretically simulate measured Road Rater deflections (for 
mid-slab conditions, only) using elastic theory as expressed in the 
Chevron N-layer computer program (!)· 
EVALUATION OF PAVEHENTS USING 
DEFLECTION HEASUREHENTS 
The simplest approach to evaluation of pavements using deflection 
measurements involves comparisons of deflection measurements for one 
test location versus measurements for other test locations. This 
procedure serves to identify areas of weakness and may be used to 
evaluate any pavement structure or component of the pavement structure: 
subgrade, aggregate base, asphaltic concrete layer, portland cement 
concrete slab, or composite pavement structures. 
Hore sophisticated analysis procedures involve "back-calculation" of 
effective elastic layer moduli using measured deflections. Back-
calculation procedures generally involve matching a measured deflection 
bowl with a theoretical deflection bowl determined using some 
theoretical model. Elastic layer theory (~, l• ~. 1) has been used 
successfully in Kentucky. Back-calculated effective pavement condition 
is herein defined as the combination of layer thicknesses and layer 
moduli that result in a theoretical deflection bowl that matches the 
measured deflection bowl (1, ~. z, ~). Back-calculation procedures are 
generally iterative in nature and generally require computer 
capabilities for efficient processing of data. 
Evaluation procedures for the use of deflection measurements to 
determine effective pavement condition for flexible pavements have been 
developed and verified in Kentucky (~, ~. l!)· Hany concepts developed 
for flexible pavements have been modified for application in evaluation 
of rigid pavements. Evaluation procedures (in Kentucky) for flexible 
pavements typically result in an expression of paveme.nt condition in 
terms of an effective thickness of asphaltic concrete at some reference 
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asphaltic concrete modulus and an effective modulus of elasticity for 
the subgrade (2, ~' l• ~). Alternatively, behavior of flexible pavement 
sections also may be expressed in terms of effective layer moduli at the 
construe ted layer thicknesses and an effective subgrade modulus of 
elasticity. 
Procedures have been developed to use deflection measurements for 
determination of effective layer moduli and subgrade moduli for rigid 
pavement structures. Effective moduli determinations have been developed 
on the basis of deflection measurements obtained at the centroid of a 
rigid pavement slab. Evaluation of a rigid pavement also requires 
analyses of load-transfer efficiency at joints and cracks and also 
consideration of deflection measurements at edge and corner locations 
relative to deflections at the centroid of the pavement slab. 
Relationships illustrating the effects of time of day and temperature 
gradient are discussed. 
BASIS FOR THE EVALUATION METHODOLOGY 
SIMULATION OF DYMAMIC DEFLECTIONS 
BY ELASTIC THEORY 
Loading. The testing head of the Kentucky Road Rater consists of a 
72.6-kg (160-lb) vibrating mass that impulses the pavement through two 
"load feet," located symmetrically on either side of a beam that extends 
ahead and supports velocity sensors. The forced motion of the pavement 
is measured by the velocity sensors typically located at 0, 305, 610, 
and 914 mm (0, 1, 2, and 3 feet) from the center of the test head. When 
the vibrating mass is lowered to the pavement under a hydraulic pressure 
of 4.82 MPa (700 lbf/sq in.), the static load is 7.43 kN (1,670 lbf). 
At a frequency of 25 Hz and a double-amplitude of vibration of 1.52 mm 
(0.06 inch), the Road Rater has a theoretical double-amplitude dynamic 
force oscillation (about the static load) of 2.67 kN (600 lbf). The 
dynamic force may be varied by changing either the amplitude or 
frequency of vibration. 
The dynamic loading (generally a sine wave) of the Road Rater may be 
approximated by a square wave such that the maximum value of the square 
wave is equal to 1/ V times the peak value of the sine wave. The 
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maximum and minimum square-wave loadings for the Kentucky Road Rater are 
8.37 and 6.49 kN (1,822 and 1,458 1bf) for a dynamic load of 2.67 kN 
(600 lbf) and static load of 7.43 kN (1,670 lbf). From symmetry, the 
maximum and minimum loads on each foot of the test head are equal to 
4.19 and 3.24 kN (941 and 729 lbf), respectively. Experience with 
asphaltic concrete pavements has indicated that elastic layer theory and 
the Chevron N-layer computer program may be used to simulate measured 
Road Rater deflections by calculating the deflections associated with 
the peak and minimum square-wave loadings for the Road Rater (~_). 
Measured deflections generally matched the difference between 
deflections associated with maximum and minimum Road Rater loadings. 
Certain adjustments were necessary to accommodate asphaltic concrete 
moduli variations associated with variations in temperature, frequency, 
and other factors. Specifics for those evaluation procedures are 
presented elsewhere (~, ~' ]__, ~). Experience gained in the development 
of evaluation procedures for flexible pavements have formed the basis 
for development of evaluation procedures for rigid pavements. 
Input Parameters. Inputs required for the Chevron N-layered program 
()) (used to calculate stresses, strains, and deflections) include a 
contact pressure corresponding to the applied load; the number of 
layers; and the thickness, Young's modulus, and Poisson's ratio of each 
layer. Contact pressures of the maximum and minimum loads were varied 
to maintain the correct area for each loading foot. 
The modulus of a granular base (E2 ) was estimated as a function of 
the moduli of the confining layers, i.e., the modulus of the portland 
cement concrete (E1 ) and the modulus of the subgrade (E3 ). Estimation of 
the modulus of the crushed-stone layer may be determined from E2 = F x 
E3 , where there is an inverse linear relationship between log F and log 
E3 . The ratio of E2 to E3 is assumed equal to 2. 8 at a California 
bearing ratio (CBR) of 7 and to 1 when E1 equals E3 , i.e., E1 = Ez = E3 
(1, ~. ]__, ~. ll• !l), the case of a Boussinesq semi-infinite half space 
(see Figure 1). Laboratory_ triaxial testing also has indicated 
variations in modulus as a function of confining pressure (~). 
Experience in Kentucky has indicated a modulus ratio of 2.8 (crushed-
stone base to subgrade) at a CBR of 7 for asphaltic concrete pavements 
(!l). Modulus of the subgrade (in psi) may be approximated by the 
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E2 (psi) - F x CBR x 1500 
a: 8-: E,=s,ooo,ooo psi----. 
~ E 1=4,000,000 psi-
o E 1=2,000,000 psi-
~ oJ-::::::::--::::::;;;;:;:~~1.~~ 
U.- 'I 'I 'I 
10° 101 102 103 104 
CBR - E 3 -:- 1500 
Figure 1. Relationship used to determine elastic modulus 
for crushed stone for simulation of deflection 
measurements. 
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product of CBR and 1 ,500, a method of estimating moduli adequate for 
normal design considerations up to a CBR of about 17 to 20 (~, .!:.§_). 
This same relationship was used to approximate moduli of crushed-stone 
bases under portland cement concrete slabs. 
The Chevron N-layer computer program was used to simulate Road Rater 
deflections for a matrix of layer thicknesses, layer moduli, and 
subgrade moduli. Thicknesses of portland cement concrete varied from 102 
to 508 mm (4 to 20 inches) on 51-mm (2-inch) increments. Thickness of 
crushed-stone base also was varied from 102 to 508 mm (4 to 20 inches) 
at 51-mm (2-inch) increments. Elastic moduli for the portland cement 
concrete was 13.8 GPa (2,000,000 psi), 27.6 GPa (4,000,000 psi), and 
41.1, GPa (6,000,000 psi). Subgrade moduli varied from 41.4 to 414 MPa 
(6,000 to 60,000 psi) at 41.4-MPa (6,000-psi) increments. Moduli for 
crushed-stone base layers were approximated using procedures previously 
presented. Poisson's ratio for the various layers were assumed as 
follows: 
Portland cement concrete -- Jl = 0.18 
Crushed-stone base -- .u = 0. 40 
Subgrade -- Jl = 0. 45 
Theoretical Deflections. The matrix of theoretical deflections 
determined using the Chevron N-layer computer program may be used to 
develop relationships for back calculation of effective pavement 
conditions when compared with measured Road Rater deflections. Figure 2 
illustrates a relationship between theoretically simulated Road Rater 
deflections and thickness of portland cement concrete pavement for a 
constant subgrade modulus, portland cement concrete modulus and 
thickness, and associated moduli of a crushed-aggregate inner layer. 
Relationships similar to Figure 2 may be developed for other subgrade 
conditions, other moduli of the portland cement concrete slab and 
crushed-aggregate base, and other pavement layer thicknesses. 
Relationships between theoretically simulated deflections and moduli 
of the portland cement concrete pavement also may be developed (see 
Figure 3), The relationship illustrated in Figure 3 is representative 
of those developed when the modulus of the subgrade is held constant as 
well as all layer thicknesses. Since moduli of the crushed-stone base, 
as presented earlier, are dependent upon moduli of the confining layers, 
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moduli for the crushed-stone base of Figure 3 also must vary as the 
modulus of the slab varies. 
Layer thicknesses are generally known or may be determined from 
construction and maintenance records. Therefore, relationships involving 
deflection versus subgrade moduli for a constant pavement structure 
(constant thickness and modulus for the portland cement concrete layer 
and constant thickness of crushed-stone base) may be more readily 
adaptable for back calculations of effective subgrade moduli. Figure 4 
illustrates an example of a relationship of deflection versus subgrade 
modulus for one constant pavement structure. Similar relationships may 
be developed for other combinations of layer thicknesses and moduli for 
portland cement concrete. 
The results of all theoretical simulations are presented in Appendix 
A, which includes a listing of the simulations of all deflections and 
graphical presentations of deflection versus subgrade modulus for the 
range of thicknesses and elastic moduli investigated. 
BACK CALCULATION OF EFFECTIVE SUBGRADE MODULI 
Relationships illustrated by Figures 4a and 4b may be used to back 
calculate effective subgrade moduli using measured Road Rater 
deflections. Back calculations of moduli are generally iterative, 
typically involving an initial assumption for the modulus of elasticity 
for portland cement concrete using layer thicknesses determined from 
construction and/or maintenance records. Deflection measurements then 
may be used in combination with an appropriate theoretical relationship 
as illustrated by Figure 4. Deflection measurements then may be used to 
determine subgrade moduli corresponding to each sensor position of the 
Road Rater (Figure 4b). If all assumptions were absolutely correct, 
there were no errors in measurement, and the modeling procedures were 
completely correct, the predicted subgrade moduli for all sensors would 
be identical. Unfortunately, this rarely occurs. Additionally, 
research by others has demonstrated that predicted subgrade moduli 
determined from "back-calculation" techniques have indicated moduli 
somewhat greater than determined from laboratory or other destructive 
analyses because of nonlinear stress dependency characteristics of some 
materials <li, ~. ~. 20). Research in Kentucky has involved 
correlations of predicted subgrade moduli determined from deflection 
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testing versus subgrade moduli approximated by an in-place penetration 
test modeled after the California bearing ratio (CBR) test. A 
description of the specifics of this test procedure follows: 
The in-place CBR test was developed as a modification of the 
laboratory CBR test in ASTM D 1883-73. The pavement is cored to expose 
the subgrade. A flat-bed truck with a water tank is used to provide a 
large reaction for smooth penetration of a piston. The mechanism for 
penetration consists of a screw jack and gearbox connected with a shaft 
to transmit the load to the piston. The gearbox mechanism is necessary 
to maintain the rate of penetration as specified in ASTM D 1883-73. 
Penetration and load are measured with a dial mechanism and a proving 
ring. It also should be noted that the in-place CBR test is performed 
on material in the in situ condition whereas laboratory versions of the 
CBR test require soaking (saturating) the sample to approximate "worst 
expected conditions." 
Table 1 summarizes results of a random analysis of deflection 
measurements and in-place CBR tests conducted for one specific pavement 
section. In-place CBR tests and deflections were conducted at seven 
different locations. Road Rater deflection measurements were obtained at 
the same locations prior to coring the pavement to perform the in-place 
CBR test. The core was salvaged for destructive testing to estimate the 
modulus of elasticity for the portland cement concrete. 
Deflection measurements were used to estimate effective subgrade 
moduli at each sensor location using relationships illustrated by Figure 
4b. The predicted subgrade modulus is a function of the assumed modulus 
of the portland cement concrete. Results of these analyses are 
summarized in Table 1. 
Correlation of subgrade moduli versus in-place CBR were determined 
for each sensor location and modulus of elasticity of the portland 
cement concrete. Predicted moduli for the four sensors were not 
significantly different for various test locations. Therefore, average 
subgrade moduli for each test site were correlated with in-place CBR 
tests for the various assumed moduli for the portland cement concrete. 
Results of these correlations for the three moduli are summarized in 
Figure 5. 
CBR may be converted to modulus of elasticity (in psi) by 
multiplying by 1,500 (~). In Figure 5, the slopes of the various lines 
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Table 1. Sumnary of deflection tests, in-place CBR tests, predicted subgrade IOOduli, 
and verification of effective pavelElt conditions. 
RCWJ RATER DEFLECTIONS 
{inch X 10-5) 
IN-PLACE 
LOCATION N:l. 1 N:l. 2 N:l. 3 N:l. 4 CBR 
1M 28 26 18 15 4 
2E 26 24 17 16 3 
llE 20 16 10 9 5 
27E 28 24 16 R 3 
40E 31 28 22 20 3 
SOE 30 25 18 15 3 
54E 21 21 15 16 6 
M?an 26.0 23.2 16.5 15.0 3.9 
Std Deviation 3.9 3.5 3.5 3.2 1.2 
80th Percentile 29.5 26.4 19.3 17.7 2.9 
SlMJIATED ROAD RATER DEFLECTIONS 
Simulation A 25.2 22.1 17.7 13.8 
Simulation B 28.0 25.2 20.1 15.4 
S:imulation C 18.1 15.4 11.8 9.1 
Simulation D 21.3 18.1 13.8 10.2 
Simulation E 29.9 26.8 22.1 17.7 
Simulation F 33.1 29.9 24.4 19.3 
CASE Sl'UDY {inclules deflections fran 62 test sites) 
M?an 22.8 20.9 12.2 10.6 
Std Deviation 9.8 7.5 5.5 3.9 
OOth Percentile 31.5 27.2 17.3 14.6 
NOI'E: M:xluli values used for s:imulations in Table 2 
1 inch = 25.4 DID 
1 psi = 6.895 kPa 
12 
ffiEDICTED Sl.lBCRAiil MlOOLI (ksi) FOR 
ASSU1ED MlOOLlli FOR SlAB EFFECriVE 
{ksi) SlAB 
MlOOLUS {ksi) 
2,000 4,000 6,000 1,500 
16.7 16.0 14.1 20.5 
18.1 17.0 14.9 21.8 
35.0 ~.o 27.0 37.7 
20.5 16.5 14.3 22.2 
13.8 12.8 11.2 16.8 
16.5 15.8 13.9 20.3 
21.5 20.0 17.3 25.4 
21.5 18.0 16.1 23.5 
5.4 5.5 5.1 6.8 
16.8 13.2 11.8 17.7 
EFFECriVE Sl.lBCRAiil MlOOLI ( ksi) 
PIT EFFECTIVE PCC M)UJUJS OF 1 ,500 ksi 
BASED ON BASED 00 
MFASURED IlEFLOCTIONS AllJUSTED 
IEFLECTIONS 10 APPROXIMATE IESirn CBR 
36.2 
16.1 
22.7 
11.0 
4.9 
6.9 
ASSUMED 
PCC 
MODULUS 
2, DOD 
4, DOD 
6, DOD 
2 3 4 5 6 7 8 
IN -PLACE CBR 
Figure 5. Average back-calculated subgrade moduli versus 
in-place CBR values. 
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are much greater than the constant 1,500 normally used to convert CBR to 
elastic moduli in psi for all three moduli initially assumed. Figure 5 
provides additional illustration of stress dependency variations 
associated with the two test methods. 
The in-place CBR test is a penetration test and is generally 
associated with high stress concentrations whereas the Road Rater 
applies a dynamic load to the pavement surface. Stress levels are low at 
the subgrade level because of stress distribution characteristics. 
Elastic theory (l) assumes a linear model for stress dependency whereas 
others (_!2, }&, !2_, 20) have demonstrated nonlinear stress dependent 
characteristics of various paving materials, and particularly of unbound 
materials. 
Figure 4 and other similar figures for assumed moduli of portland 
cement concrete were used to determine back-calculated moduli summarized 
in Table 1. Average moduli were determined for each test site for the 
various moduli assumed for the slab and are presented in Table 1. 
Average moduli for each test site were then plotted versus the 
deflection corresponding to the first sensor of the Road Rater. Figure 
6 illustrates this relationship. Additionally, in-place CBR converted 
to elastic moduli by multiplying by 1,500 also are plotted on Figure 6. 
The mean No. 1 deflection was 6.7 x 10-3 mm (26.3 x 10-5 inch). The 
mean subgrade modulus estimated from in-place CBR tests was 40 MPa 
(5,800 psi) and the mean back-calculated subgrade modulus from 
deflection measurements on the basis of the three assumed moduli for the 
portland cement concrete was 130 MPa (18,847 psi). Theoretical 
relationships of deflection measurements (No. 1 Sensor) versus subgrade 
moduli also are superimposed on Figure 6. Notice that the mean moduli 
from in-place CBR tests are approximately one-third the back-calculated 
subgrade moduli by deflection testing. The deflection level of 
theoretical (predicted) deflections is approximately two times measured 
deflections at the mean subgrade modulus estimated from in-place CBR 
tests. Others (20) have observed similar variations and have attributed 
observed variations to nonlinear stress dependent characteristics of 
granular base and subgrade materials. 
Pavement thickness design procedures (Q, ~. ~. 24) have been 
developed whereby subgrade modulus of elasticity was converted to CBR by 
dividing by 1 ,500. One objective of this study was to use deflection 
14 
analyses to predict input design or evaluation parameters (~, ~). 
Thus, it was necessary to make adjustments to convert back-calculated 
elastic moduli of the subgrade to corresponding moduli associated with 
in-place CBR tests, which more closely approximate subgrade moduli used 
for design of pavement thickness. 
Determination of back-calculated subgrade moduli is dependent upon 
assumed moduli for the portland cement concrete pavemente Determination 
of the most appropriate modulus for the portland cement pavement layer 
is an iterative process whereby the assumed modulus of the portland 
cement concrete is varied until the minimum variation (squared 
residuals) of mean back-calculated subgrade moduli for all sensors (all 
locations on the deflection bowl) is determined. Figure 6 illustrates a 
procedure to shortcut this iterative process. 
Figures 7a, 7b, and 7c are plots of No. 1 Sensor deflection versus 
mean subgrade moduli back calculated from deflection measurements and 
plotted versus the corresponding deflection. Statistical procedures 
were used to determine the line that resulted in the minimum squared 
deviations for each series of back-calculated subgrade moduli. These 
lines may be used to predict effective moduli for the portland cement 
concrete. Figure 7d is a plot of predicted effective moduli for the 
portland cement concrete (determined from Figures 7a, 7b, and 7c) versus 
the assumed modulus of portland cement concrete used in the back-
calculation exercise. A one-to-one line is also presented in Figure 7d. 
The effective modulus for the portland cement concrete may be estimated 
on the basis of the intersection or point of tangency (dependent upon 
the shape of the curve) with the one-to-one line. Extrapolation may be 
necessary in some situationse 
The next phase of the evaluation procedure involves determination of 
adjustment factors necessary to convert back-calculated moduli from 
deflection measurements to effective subgrade moduli on the basis of in-
place CBR tests. Elastic layer theory is used to develop a theoretical 
relationship of deflection for all sensors versus subgrade modulus for 
the effective modulus of portland cement concrete determined from Figure 
7d. This relationship is presented in Figure 8. 
Theoretical deflections corresponding to the mean subgrade modulus 
from in-place CBR tests may be determined for each sensor. Ratio's of 
these values to corresponding mean measured deflections may be used to 
compute deflection adjustment factors for each sensor. 
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Adjustment factors may be applied to all measured deflections. 
Adjusted deflections are then used to recalculate moduli of elasticity 
for each sensor. Average recalculated moduli of the subgrade may be 
compared with in-place CBR's and are presented in Figure 9. 
VERIFICATION OF PREDICTED MODULI OF 
PORTLAND CEMENT CONCRETE 
Cores obtained during in-place CBR testing were evaluated to 
determined unconfined compressive strength and static-chord modulus 
using procedures specified in ASTM C-39 and ASTM C-469. Results of these 
analyses are summarized in Figure 10. The modulus estimated by the 
static-chord method (ASTM C-469) is somewhat less than the value 
estimated by Road Rater deflection measurements and also the modulus 
determined using ASTM C-215. While these variations may be attributed 
to differences in strain amplitude (27, 28, ~) and other variations of 
test methods, it was hypothesized that these differences were related to 
frequency of loading. It has been demonstrated that elastic modulus is 
a function of frequency of loading for linear viscoelastic solids (30). 
Cores had been obtained previously from another pavement section. 
Moduli of elasticity had been estimated using two different methods: 
a. ASTM C-469, Static Chord Modulus of Elasticity and 
b. ASTM C 215, Modulus of Elasticity by Fundamental Frequency. 
The average modulus for each method was determined and plotted versus 
frequency of loading in Figure 10. The modulus determined from a static 
chord test (ASTM C-469) is truly a static modulus since it was derived 
during the compressive strength testing of the specimen. The frequency 
of loading in the static chord test was estimated from the mean 
compressive strength and standard loading rate of 241 kPa (35 psi) per 
second in ASTM C-469. It was assumed that the destructive one-way 
loading represented a half-cycle of loading. Research on asphaltic 
concrete has indicated that a curve on a log-log plot may be used to 
describe this relationship. A straight line has been used to 
approximate the relationship for frequencies less than 25 Hz (l, ~. z, 
§_). The in-service modulus estimated for the portland cement concrete 
(Figure 7 d) may be considered a reasonable minimum since the pavement 
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20 
section being considered had been in service since 1964 and some 
deterioration could be expected. The estimated in-service modulus (from 
Figure 7d) is shown on Figure 10 and is within the range expected from 
other test procedures. 
Determination of effective pavement conditions using deflection 
measurements generally involves determination of some combination of 
layer thicknesses and moduli that result in a theoretical deflection 
bowl reasonably matching the measured deflection bowl. The Chevron N-
layer computer program may be used to compute theoretical deflections 
corresponding to effective pavement conditions determined from back-
calculation techniques. The subgrade is subdivided to more closely 
simulate nonlinear stress dependent characteristics. Table 1 
illustrates one theoretical deflection basin compared with measured 
deflections where variable subgrade layers are used in the simulation. 
Table 2 presents a range of combinations of layer moduli, determined 
from statistical analyses of back-calculated moduli, used to determine 
theoretical deflection basins using the Chevron N-layer computer 
program. 
ALTERNATE EVALUATION PROCEDURE 
Estimates of elastic modulus are somewhat less than typically 
expected for a portland cement concrete pavement having a compressive 
strength on the order of 41.4 to 55.2 MPa (6,000 to 8,000 psi), as 
illustrated in Figure 10. The relationship (31) Ec = 33 w1 • 5 ~ may 
be used to estimate the effective static chord modulus for a portland 
cement concrete pavement. Components of this relationship are 
Ec elasic modulus for portland cement concrete, 
W = unit weight of concrete, and 
Pi compressive strength of concrete. 
Using this relationship, the elastic modulus for the concrete 
sections in Figure 10 would have been expected to be 32.5 GPa (4. 71 x 
106 psi) for I 71 (MP 56-79) and 35.2 GPa (5.1 x 106 psi) for I 64 (MP 
19-25). 
Table 1 summarizes the findings from a random analysis of deflection 
measurements and in-place CBR tests conducted on one specific pavement 
(I 64, MP 19-25). Procedures are illustrated in Figures 7a, 7b, 7c, and 
7d for the determination of a minimum elastic modulus for the portland 
cement concrete. Elastic layer concepts (Figure 8) may be used to 
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DATA FOR I 7l, MILEPOINTS 56-70 
Modulus of Elasticity by ASTM C 469 
• Mean modulus • 1,075,023 psi 
Standard deviation • 142,505 psi 
Range • 886,806 to 1,259,527 psi 
Modulus of Elasticity by ASTM C 215 
• Mean modulus • 5,470,400 psi 
Standard deviation • 488,838 psi 
Range • 4,653,579 to 6,042,920 psi 
Compressive Strength by ASTH C 39 
Mean strength • 6,832 psi 
Standard deviation • 871 psi 
Range • 5,071 to 8,111 psi 
DATA FOR I 64, MILEPOINTS 19-25 
Modulus of Elasticity by ASTM C 469 
• Mean modulus • 1,149,603 psi 
Standard deviation • 316,831 psi 
Range • 740,212 to 1,716,544 psi 
Compressive Strength by ASTM C 39 
tlean strength • 8,283 psi 
Standard deviation • 1,206 psi 
Range • 7,005 to 10,940 psi 
~ Modulus of Elasticity by Road Rater 
I • Mean modulus • 1,500,000 psi 
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10 10 10 11 
(PSI l 
Figure 10. Modulus of elasticity versus frequency of 
loading. 
Table 2. layer moduli used to verify effective !X'Vanent paraneters 
by simulation of lll?aSured Road Rater deflections. 
PAVEMENT 
lAYER 
Concrete Slab 
TIIICKNESS 
(in.) 
10 
Aggregate Base 6 
Subgra:le 2 
2 
2 
2 
2 
2 
SlMJIATION 
A 
1,500 
62 
Sani-infinite 23 
IUI'E: 1 inch = 25.4 DID 
1 psi = 6.895 kPa 
SlMJIATION 
B 
1,500 
23 
6 
9 
12 
14 
17 
20 
23 
lAYER MlllJW3 (ksi) 
SlMJIATION 
c 
1,500 
87 
36 
22 
SlMJIATION 
D 
1,500 
33 
9 
14 
18 
23 
27 
32 
36 
S Il1JI.ATION 
E 
1,500 
54 
18 
SIMJIATION 
F 
1,500 
19 
4 
7 
9 
11 
13 
16 
18 
determine the effective modulus of elasticity of the subgrade associated 
with the minimum effective elastic modulus for the portland cement 
concretee The lower portion of Table 1 demonstrates the matching of 
theoretically measured deflections and theoretically simulated 
deflections using elastic layer concepts. Table 2 illustrates specific 
layer moduli used in the theoretical simulations presented in Table 1 
(lower portion). These tables illustrate the potential for a number of 
combinations of layer thicknesses and elastic moduli that may result in 
a theoretical deflection bowl that reasonably matches measured 
deflections. An example of a deflection bowl associated with an elastic 
modulus of 34.5 GPa (5 x 106 psi) is illustrated by Table 3. Table 3 
further demonstrates the matching of the measured deflection bowl to the 
theoretically simulated deflection bowl. 
The compressive strength and unit weight of the concrete may be 
determined from cores obtaned in the field. An alternate method of 
estimating the compressive strength of a concrete pavement may involve 
the use of a "rebound hammer". Specifics relating to the use of the 
rebound hammer (32) are presented in ASTM Standard Test Method C 805-79. 
The interpretation of rebound numbers ideally involves a correlation 
with results of core testing. Often such information is not available; 
therefore, the rebound hammer has been most widely used for surveying 
large areas for uniformity of concrete quality. Manufacturers of 
rebound hammers may provide general correlations of rebound numbers with 
compressive strengths and/or elastic moduli. Ideally, individual users 
should develop correlations specific to their conditions. This concept 
was not investigated further in this study but apparently does warrant 
consideration for additional research. 
MaChotra (33) has noted that the accuracy of estimation of 
compressive strengths may be expected to be within 25 percent. 
UTILIZATION OF EVALUATION PROCEDURES 
EFFICIENCY OF LOAD TRANSFER 
AT JOINTS AND CRACKS 
Deflection measurements may be used to evaluate the relative 
efficiency of load transfer at joints and cracks of a rigid pavement. 
Procedures are empirical and are based on a comparison of deflection 
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Table 3. Stmnary of deflectioo tests, in-place CBR tests, am predicted subgrade IWduli 
(I 64, Milepost 19 to Milepost 25). 
PREDICI'ED SUJrnADE M:WLI (ksi) FOR 
ROAD RATER DEFLECI'IOOS 
(inch x w-s) ASSUMED IDIXJWS FOR SLAB = 5 ,000 ksi 
LOCATIOO No. 1 No. 2 No. 3 No. 4 No. 1 No. 2 No. 3 No. 4 
Pllm S'l'UDY (selected sites for extensive testing) 
8W 28 26 18 15 13.0 
2E 26 24 17 16 14.5 
llE 20 16 10 9 20.0 
27E 28 24 16 R 13.0 
40E 31 28 22 20 u.s 
SOE 30 25 18 15 12 .0 
54E 21 21 15 16 19.0 
~ 26.0 23.2 16.5 15.0 14.5 
Std Deviatioo 3.9 3.5 3.5 3.2 
80th Percentile 29.5 26.4 19.3 17.7 12.0 
CASE S'IUDY (inclooes deflections from 62 test sites) 
~ 22.8 20.9 12.2 10.6 17 .o 
Std Deviatioo 9.8 7.5 5.5 3.9 
80th Percentile 31.5 27.2 17.3 14.6 n.o 
NarES: ltxluli values used for s:lnulations in Table 2 
1 inch = 25.4 om 
1 psi = 6.895 kPa 
~ = M:xlulus of J?Qrtlarrl canent coocrete 
= 33 J.·S f 0.5 (Reference 31) 
13.0 
14.5 
24.0 
14.0 
9.9 
10.0 
16.5 
14.5 
13.0 
21.5 
11.5 
c 
in ..trl.ch w = unit <Oeight of coocrete ~::< 145 lb/cuft 
17.0 19.5 
19.0 18.0 
36.0 35.0 
20.0 
13.0 13.5 
17.0 19.5 
22.0 18.0 
19.5 19.4 
17.0 15.5 
28.0 28.5 
16.0 20.0 
MEAN 
15.6 
16.5 
28.8 
15.7 
12.0 
14.6 
18.9 
17.0 
14.4 
23.8 
14.6 
fc = compressive strength of concrete = 8,283 psi (Figure 10) 
80th Percentile = one-tailed 80th percentile value 
= Mean - 0.8416 X Std Dev 
Predicted CBR = Subgrade l>tldulus (ksi) I 1.5 
24 
CBR 
PRE-
DICI'ED 
10.4 
11.0 
19.2 
10.5 
8.0 
9.7 
12.6 
11.3 
9.6 
15.9 
9.7 
IN-
PLACE 
4 
3 
5 
3 
3 
3 
6 
3.9 
1.2 
2.9 
measurements at midslab to deflection measurements at the joint or crack 
where the load is applied to one side of the joint or crack but 
deflections are measured on both sides. More specifically, deflection 
at the joint (or crack) is determined by placing the load feet of the 
Road Rater on one side of the joint (or crack) and positioning the joint 
(or crack) between the second and third sensors. The relative load-
transfer efficiency is determined as the ratio of the difference between 
the second and third sensors of deflection at midslab to the similar 
difference for a deflection bowl at the joint. 
Load-transfer efficiency was measured over the course of three or 
four years for a short pavement section not open to traffic. Traffic 
was diverted at an intersection, providing approximately 300 m (1 ,000 
feet) available for testing. Load-transfer efficiencies were determined 
at random locations along this section on a periodic basis since 1979. 
Average load-transfer efficiency for this section was 0.79. The 
reduction from 1.0 is likely related to (a) normal errors associated 
with deflection measurements and {b) normal variations in construction 
procedures. Additionally, the temperature gradient and time of test may 
affect these measurements because of induced curling and warping of 
concrete slabs. 
TEMPERATURE GRADIENTS AND CURLING AND WARPING 
Deflection measurements were obtained at various times and surface 
temperatures for two slabs for a section of interstate pavement in 
Kentucky. The pavement thickness was 250 mm {10 inches) of portland 
cement concrete and 150 mm (6 inches) of crushed-stone base. Figure 11 
illustrates three contour maps for a grid of deflection measurements 
obtained at one of these slabs for three surface temperatures and times 
of day. 
Figure 11 illustrates variations in measured deflections primarily 
associated with curling and warping of a concrete slab. Observed 
variations of deflection measurements and associated curling and warping 
are likely attributable to variations in temperature and/or moisture 
gradients within the concrete slab. Investigations of these conditions 
have not been the focus of significant research in Kentucky. 
Data illustrated by Figure 11 were analyzed using the Statistical 
Analysis System (SAS) computer program to determine iso-deflection lines 
25 
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on the basis of a least squares statistical fit. Note the considerable 
variations of observed deflections for corner and edge locations of the 
slab versus deflections for the interior portion of the slab (Figures 
lla, llb, and llc). In early morning hours of summer, the temperature 
of the slab would be expected to be cooler on the top than at the 
bottom. Thus, the corners and edges would be curled and warped upward. 
As the day progresses, the temperature of the upper portion of the slab 
increases and thermal expansion would be expected to eventually cause 
curling and warping downward by early evening hours. Figures lla, llb, 
and llc apparently illustrate the effects of such conditions on measured 
deflections. Figure lla illustrates deflections obtained at 8:55am EDT 
with a pavement surface temperature of 84°F. The correlation 
coefficient for Figure lla is 0.890 and deflections at the center of the 
slab are approximately 1/7 of deflections at the edges and corners. 
Figure llb illustrates deflections obtained at !1:52am EDT with a 
pavement surface temperature of 94°F. Deflections at the center of the 
slab remained relatively constant, but deflections at the corners and 
edges of the slab were lower than measured earlier in the morning. 
Deflections at the slab center were 1/3 of deflections at the corners 
and edges. The tendency toward less variability of deflections for the 
entire slab (constant deflection) also is illustrated by the lower 
correlation coefficient (0. 581). Figure llc illustrates deflections 
obtained at 4:54 pm EDT with the pavement surface temperature at 100°F. 
Deflections were very similar for all locations on the slab. Some small 
variations were observed at corners and edges. Additionally, 
deflections at the center were slightly greater than for previous 
measurements, indicating curling and warping were tending to unseat the 
center of the slab. Also, the pattern of statistically fitted surfaces 
is considerably different from those observed for other times of day; 
also the very low correlation coefficient (0.385) indicates a tendency 
toward constant deflections for the entire slab. Illustrations of plots 
for other slabs are presented in Appendix B. An alternate procedure for 
plotting those data is presented in Appendix c. The alternate procedure 
is not a statistically fitted surface but instead is a simple contour 
line of equal deflection. 
There are two basic alternatives for the solution of problems 
associated with variations of deflection measurements associated with 
27 
slab curling and warping. The first and likely the simplest solution 
involves limiting testing of the midslab to morning and midday hours and 
testing of joints and cracks to evening hours when the various portions 
of the slab are most closely seated against the subgrade. The more 
rational and probably more efficient method in the long run involves 
development of an adjustment procedure. Development of such a procedure 
will require an extensive research effort. 
A CASE STUDY 
A section of I 64 near Louisville required evaluation by deflection 
measurements in relation to an experimental paving project involving 
breaking and seating of an existing portland cement concrete pavement 
followed by an overlay with asphaltic concrete. Structural evaluation 
was required to establish the in-place condition of the existing 
pavement. Additionally, evaluations were completed after breaking and 
seating and again after placement of the overlay. 
In-place CBR tests, coring, and destructive and nondestructive 
testing of cores were also a part of that study. Much of the data 
obtained was used to develop evaluation procedures previously presented. 
In addition to these special analyses, the total project was surveyed 
using the Road Rater. Deflection measurements were obtained at 0.16-km 
(0.1-mile) intervals with measurements at both midslab and at joints and 
major cracks e 
The evaluation procedure previously presented and illustrated by 
Figures 2 through 8 was used to evaluate midslab measurements for 
effective subgrade modulus and effective modulus of the portland cement 
concrete pavement. Figure 12 illustrates a strip map of effective 
subgrade moduli for one section of this project. Figure 13 illustrates 
the determination of effective modulus of portland cement concrete for 
the same section. Similar figures for the case study are presented in 
Appendix D. Results of the alternate analysis are summarized in Table 
3. The mean and 80th-percentile effective subgrade moduli and 
corresponding effective moduli for the portland cement concrete pavement 
are summarized in Tables 1 and 3. Additionally, the mean and 80th-
percentile measured deflections and theoretical deflections associated 
with the mean and 80th-percentile effective moduli also are presented. 
Figure 14 is a strip chart of load-transfer efficiency for joints for 
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this same pavement section. Figure 15 illustrates a similar strip chart 
for load-transfer efficiency for major cracks. Mean and standard 
deviations for load-transfer efficiencies also are presented in Figures 
14 and 15. It has been recommended that rehabilitation is not needed 
for those sections where load-transfer efficiency exceeds 0. 7 5 (26). 
Visual observations and engineering judgment had already been used to 
recommend major rehabilitation. 
Results of these analyses may be used in combination with other 
evaluations of traffic, vehicle loadings, and pavement condition and 
serviceability (ride quality, aggregate polishing and skid resistance, 
visual distress, pumping, etc.) to select appropriate rehabilitation 
alternative designs (25, ~). A decision already had been made to break 
and seat the existing portland cement concrete pavement and overlay with 
asphaltic concrete. However, with the combination and evaluation of all 
available data, results of structural evaluation analyses presented 
above do provide valuable information for determination of 
rehabilitation strategies. Potential rehabilitation strategies may 
include (a) do nothing, (b) pavement sealing and/or undersealing, (c) 
overlay with asphaltic concrete or portland cement concrete, (d) break 
and seat and then overlay with asphaltic concrete, (e) mill joints and 
cracks to improve smoothness and ride quality, and (f) mill to improve 
skid resistance. 
IMPLEMENTATION 
Procedures and methodologies presented herein have been implemented 
for the evaluation of rigid pavement sections on a limited basis. 
Additional refinement is expected as experience is gained relating to 
the application of deflection measurements for evaluation of rigid 
pavements. Additional verification of the "back calculation" of 
pavement properties by correlation of back-calculated values with 
results of destructive testing of pavement materials is proposed to be 
addressed by Research Study KYHPR 86-115, Laboratory and Field 
Evaluations and Correlations of Properties of Pavement Components. 
Additional analyses relating to the evaluation of deflection behavior at 
joints, corners, and edges relative to midslab conditions are proposed 
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Figure 14. Strip map of load transfer efficiency for 
joints versus milepoint. 
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for additional investigations under Research Study KYHPR 85-109, 
Pavement Deflection Evaluations. Upon completion of the verification 
phases of research in these studies, evaluation procedures will be made 
available to the Pavement Management Unit for routine implementation. 
SUMMARY AND CONCLUSIONS 
Procedures and methodologies have been presented for the application 
of deflection measurements to estimate in-place conditions of a portland 
cement concrete pavement. Structural evaluation methodologies have been 
partially verified by comparison and correlation with destructive 
evaluations such as the in-place CBR test to estimate subgrade modulus 
and static-chord modulus (ASTM C-469) and modulus by fundamental 
frequency (ASTM C 215) to estimate the stiffness of portland cement 
concrete. Certainly, there may be other and perhaps more appropriate 
methodologies for verification of analyses procedures. For example, 
resilient moduli by repeated load testing, or subgrade bearing capacity 
by Dutch cone penetration tests or other methods also may be appropriate 
tests for comparison with back-calculated subgrade moduli from 
deflection measurements. Similarly, repeated load testing of portland 
cement concrete pavement cores and associated moduli may be appropriate 
for correlation with back-calculated moduli (from deflection 
measurements). 
Factors affecting variability of deflection measurements on portland 
cement concrete pavements are discussed briefly. Factors such as curling 
and warping of slabs, temperature gradients, and moisture gradients and 
the effects of these variables on deflection measurements require 
additional research to define specific relationships and to develop 
adjustment procedures or testing methodologies to accommodate such 
variations. Additionally, a procedure has been presented to estimate the 
efficiency of load transfer using deflection measurements. This 
procedure is empirical, and therefore, additional research is needed for 
verification and (or) definition of appropriate limiting criteria to be 
applied to these analyses. 
The application of principles presented in this paper are 
illustrated by a typical case study. Results of these analyses may be 
34 
useful for the determination and evaluation of pavement rehabilitation 
strategies and designs. Effective moduli determined by deflection 
measurements may be used as input parameters to determine overlay 
thickness requirements in the development of rehabilitation strategies. 
Additionally, principles presented in this paper may be useful for 
determining effective moduli of other pavement structures such as the 
broken (cracked) concrete before overlaying with asphaltic concrete, 
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APPENDIX A 
THEORETICAl SIMULATIONS 
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 ) 
-----------------------------------------------------------------------------------------------
4 6 2,000,000 18,749 6,000 0.180 0.400 0.450 130.86 109.64 79.69 57.12 
4 10 2,000,000 18,749 6,000 0.180 0.400 0.450 123.04 103.27 76.08 55.76 
4 14 2,000,000 18,749 6,000 0.180 0.400 0.450 116.24 97.12 72.16 53.90 
4 18 2,000,000 18,749 6,000 0.180 0.400 0.450 110.40 91. 40 68.25 51.74 
4 6 2,000,000 32,731 12,000 0.180 0.400 0.450 79 01 61. 71 41.32 28.05 
4 10 2,000,000 32,731 12,000 0.180 0.400 0.450 73.68 57.77 39.51 27.67 
4 14 2,000,000 32,731 12,000 0.180 0.400 0.450 69.31 54.19 37.54 26.96 
4 18 2,000,000 32,731 12,000 0.180 0.400 0.450 65.70 50.98 35.56 26.05 
4 6 2,000,000 45,343 18,000 0.180 0.400 0.450 58.17 43.53 27.73 18.36 
4 10 2,000,000 45,343 18,000 0.180 0.400 0.450 54.32 40.68 26.62 18.26 
4 14 2,000,000 45,343 18,000 0.180 0.400 0.450 51.10 38.15 25.36 17.90 
4 18 2,000,000 45,343 18,000 0.180 0.400 0.450 48.57 35.99 24.11 17.38 
4 6 2,000,000 57,141 24,000 0.180 0.400 0.450 46.93 33.78 20.79 13.58 
4 10 2,000,000 57,141 24,000 0.180 0.400 0.450 43.66 31. 56 20.03 13.58 
4 14 2,000,000 57,141 24,000 0.180 0.400 0.450 41.11 29.62 19.14 13.37 
4 18 2,000,000 57,141 24,000 0.180 0.400 0.450 39.05 27 93 18.22 13.03 
4 6 2,000,000 68,367 30,000 0.180 0.400 0.450 39.56 27.66 16.58 10.75 
4 10 2,000,000 68,367 30,000 0.180 0.400 0.450 36.81 25.85 16.03 10.79 
4 14 2,000,000 68,367 30,000 0.180 0.400 0.450 34.70 24.28 15.36 10.66 
"" 4 18 2,000,000 68,367 30,000 0.180 0.400 0.450 32.99 22.91 14.65 10.42 0 4 6 2,000,000 79,159 36,000 0.180 0.400 0.450 34.37 23.43 13.76 8.88 
4 10 2,000,000 79,159 36,000 0.180 0 400 0.450 32.00 21.92 13.35 8.95 
4 14 2,000,000 79,159 36,000 0.180 0.400 0.450 30.20 20.61 12.82 8.87 
4 18 2,000,000 79,159 36,000 0.180 0.400 0.450 28.84 19.52 12.27 8.69 
4 6 2,000,000 99,754 48,000 0.180 0.400 0.450 27.47 17.97 10.24 6.58 
4 10 2,000,000 99,754 48,000 0.180 0.400 0.450 25.62 16.84 9.99 6.66 
4 14 2,000,000 99,754 48,000 0.180 0.400 0.450 24.24 15.87 9.63 6.63 
4 18 2,000,000 99,754 48,000 0.180 0.400 0.450 23.11 15.01 9.23 6.52 
4 6 2,000,000 119 '353 60,000 0.180 0.400 0.450 23.05 14.59 8.14 5.22 
4 10 2,000,000 119 '353 60,000 0.180 0.400 0.450 21.53 13.69 7.98 5.30 
4 14 2,000,000 119 '353 60,000 0.180 0.400 0.450 20.42 12.93 7. 71 5.29 
4 18 2,000,000 119 '353 60,000 0.180 0.400 0.450 19.55 12.27 7.42 5.22 
6 6 2,000,000 18,749 6,000 0.180 0.400 0.450 92.28 83.97 68.63 54.61 
6 10 2,000,000 18,749 6,000 0.180 0.400 0.450 89.40 80.88 66.39 53.24 
6 14 2,000,000 18,749 6,000 0.180 0.400 0.450 86.59 77.60 63.88 51.59 
6 18 2,000,000 18,749 6,000 0.180 0.400 0.450 83.82 74.24 61.26 49.76 
6 6 2,000,000 32,731 12,000 0.180 0.400 0.450 56.68 49.25 37.75 28.33 
6 10 2,000,000 32,731 12,000 0.180 0.400 0.450 54.32 47.12 36.38 27.66 
6 14 2,000,000 32,731 12,000 0.180 0.400 0.450 52.22 45.01 34.90 26.83 
6 18 2,000,000 32,731 12,000 0.180 0.400 0.450 50.30 42.95 33.39 25.90 
6 6 2,000,000 45,343 18,000 0.180 0.400 0.450 42.60 35.69 26.20 18.98 
6 10 2,000,000 45,343 18,000 0.180 0.400 0.450 40.62 34.04 25.23 18.59 
6 14 2,000,000 45,343 18,000 0.180 0.400 0.450 38.92 32.46 24.20 18.08 
6 18 2,000,000 45,343 18,000 0.180 0.400 0.450 37.47 31. 00 23.18 17.50 
6 6 2,000,000 57,141 24,000 0.180 0.400 0.450 34.71 2 8. 26 20.08 14.20 
6 10 2,000,000 57,141 24,000 0.180 0.400 0.450 33.01 26.90 19.34 13.95 
6 14 2,000,000 57,141 24,000 0.180 0.400 0.450 31.5 8 25.64 18 56 13.60 
-----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' t) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS 
--------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 
-----------------------------------------------------------------------------------------------
6 18 2,000,000 57,141 24,000 0.180 0.400 0.450 30.35 24.46 17.77 13.18 
6 6 2,000,000 68,367 30,000 0.180 0.400 0.450 29.57 23.51 16.27 11.30 
6 10 2,000,000 68,367 30,000 0 .180 0.400 0.450 28.08 22.36 15.68 11.14 
6 14 2,000,000 68,367 30,000 0.180 0.400 0.450 26.85 21.31 15.06 10.88 
6 18 2,000,000 68,367 30,000 0.180 0.400 0.450 25.79 20.33 14.43 10.57 
6 6 2,000,000 79,159 36,000 0.180 0.400 0.450 25.91 20.19 13.66 9.37 
6 10 2,000,000 79,159 36,000 0.180 0.400 0.450 24.59 19.19 13.19 9.25 
6 14 2,000,000 79,159 36,000 0.180 0.400 0.450 23.51 18.29 12.67 9.06 
6 18 2,000,000 79,159 36,000 0.180 0.400 0.450 22.64 17.50 12.17 8.82 
6 6 2,000,000 99,754 48,000 0.180 0.400 0.450 21.00 15.81 10.33 6.95 
6 10 2,000,000 99,754 48,000 0 .180 0.400 0.450 19.92 15.03 9.98 6.89 
6 14 2,000,000 99,754 48,000 0.180 0.400 0.450 19.06 14.33 9.63 6.78 
6 18 2,000,000 99,754 48,000 0.180 0.400 0.450 18.32 13.69 9.24 6.61 
6 6 2,000,000 119 '353 60,000 0.180 0.400 0.450 17.81 13.04 8.29 5.51 
6 10 2,000,000 119,353 60,000 0.180 0.400 0.450 16.91 12.40 8.04 5.48 
6 14 2,000,000 119 '353 60,000 0.180 0.400 0.450 16.19 11.84 7.76 5.40 
6 18 2,000,000 119,353 60,000 0.180 0.400 0.450 15.60 11.34 7.47 5.29 
'""" 
8 6 2,000,000 18,749 6,000 0.180 0.400 0.450 73.47 67.02 58.24 49.37 
>-' 8 10 2,000,000 18,749 6,000 0.180 0.400 0.450 72.06 65.28 56.86 48.36 
8 14 2,000,000 18,749 6,000 0.180 0.400 0.450 70.54 63.33 55.28 47.16 
8 18 2,000,000 18,749 6,000 0.180 0.400 0.450 68.86 61. 24 53.55 45.81 
8 6 2,000,000 32,731 12,000 0.180 0.400 0.450 44.33 40.23 33.23 26.79 
8 10 2,000,000 32 731 12,000 0.180 0.400 0.450 43.20 38.96 32.29 26.19 
8 14 2,000,000 32,731 12,000 0.180 0.400 0.450 42.11 37.63 31.26 25.49 
8 18 2,000,000 32,731 12,000 0.180 0.400 0.450 41.01 36.26 30.18 24.71 
8 6 2,000,000 45,343 18,000 0.180 0.400 0.450 33.32 29.59 23.61 18.42 
8 10 2,000,000 45,343 18,000 0.180 0.400 0.450 32.31 28.57 22.90 18.01 
8 14 2,000,000 45,343 18,000 0.180 0.400 0.450 31. 39 27.54 22.13 17.53 
8 18 2,000,000 45,343 18,000 0.180 0.400 0.450 30.54 26.54 21. 36 17' 01 
8 6 2,000,000 57,141 24,000 0.!80 0.400 0.450 27.27 23.70 18.40 14.01 
8 10 2,000,000 57,141 24,000 0.180 0.400 0.450 26.36 22.84 17.83 13.72 
8 14 2,000,000 57,141 24,000 0.180 0.400 0.450 25.55 21.99 17.22 13.36 
8 18 2,000,000 57,141 24,000 0.180 0.400 0.450 24.81 21.16 16.60 12.96 
8 6 2,000,000 68,367 30,000 0.180 0.400 0.450 23.35 19.90 15.11 11.29 
8 10 2,000,000 68,367 30,000 0.180 0.400 0.450 22.52 19.15 14.64 11 '06 
8 14 2,000,000 68,367 30,000 0.180 0.400 0.450 21.80 18.44 14.14 10.79 
8 18 2,000,000 68,367 30,000 0.180 0.400 0.450 21.14 17.73 13.62 10.47 
8 6 2,000,000 79,159 36,000 0.180 0.400 0.450 20.57 17.23 12.83 9.44 
8 10 2,000,000 79,159 36,000 0.180 0.400 0.450 19.81 16.57 12.43 9.26 
8 14 2,000,000 79,159 36,000 0.180 0.400 0.450 19.16 15.94 12.00 9.04 
8 18 2,000,000 79,159 36,000 0.180 0.400 0.450 18.61 15.37 11.59 8.79 
8 6 2,000,000 99,754 48,000 0.180 0.400 0.450 16.84 13.67 9.86 7.08 
8 10 2,000,000 99,754 48,000 0.180 0.400 0.450 16.17 13.14 9.56 6.97 
8 14 2,000,000 99,754 48,000 0.180 0.400 0.450 15.63 12.64 9.24 6.82 
8 18 2,000,000 99,754 48,000 0.180 0.400 0.450 15.14 12.16 8.91 6.64 
8 6 2,000,000 119,353 60,000 0.180 0.400 0.450 14.39 11.40 8.01 5.65 
-----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' t J 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES x 10 -----------------------------------------------------------------------------------------------
8 10 2,000,000 119,353 60,000 0.180 0.400 0.450 13.82 10.95 7.77 5.57 
8 14 2,000,000 119,353 60,000 0.180 0.400 0.450 13.35 10.54 7.52 5.46 
8 18 2,000,000 119,353 60,000 0.180 0.400 0.450 12.95 10.16 7.26 5.33 
10 6 2,000,000 18,749 6,000 0.180 0.400 0.450 62.91 55.20 49.98 44.06 
10 10 2,000,000 18,749 6,000 0.180 0.400 0.450 61.95 54.12 49.09 43.34 
10 14 2,000,000 18,749 6,000 0.180 0.400 0.450 60.86 52.85 48.05 42.49 
10 18 2,000,000 18,749 6,000 0.180 0.400 0.450 59.57 51.55 46.87 41.50 
10 6 2,000,000 32 ,731 12,000 0.180 0.400 0.450 37.31 33.73 29.18 24.67 
10 10 2,000,000 32,731 12,000 0.180 0.400 0.450 36.64 32.91 2 8. 53 24.20 
10 14 2,000,000 32,731 12,000 0.180 0.400 0.450 35.94 32.01 27.81 23.65 
10 18 2,000,000 32,731 12,000 0.180 0.400 0.450 35.18 31.06 27.02 23.04 
10 6 2,000,000 45,343 18,000 0.180 0.400 0.450 27.78 25.07 21.06 17.31 
10 10 2,000,000 45,343 18,000 0 .180 0.400 0.450 27.20 24.39 20.54 16.96 
10 14 2,000,000 45,343 18,000 0.180 0.400 0.450 26.64 23.68 19.98 16.56 
10 18 2,000,000 45,343 18,000 0.180 0.400 0.450 26.08 22.96 19.40 16 .12 
10 6 2,000,000 57,141 24,000 0.180 0.400 0.450 22.65 20.23 16.62 13.36 
10 10 2,000,000 57,141 24,000 0.180 0.400 0.450 22.13 19.65 16.18 13.09 
""' 10 14 2,000,000 57,141 24,000 0.180 0.400 0.450 21.63 19.05 15.73 12.77 N 10 18 2,000,000 57,141 24,000 0.180 0.400 0.450 21.15 18.45 15.25 12.43 
10 6 2,000,000 63,367 30,000 0.180 0.400 0.450 19.38 17.09 13.77 10.88 
10 10 2,000,000 68,367 30,000 0.180 0.400 0.450 18.90 16.58 13.41 10.66 
10 14 2,000,000 68,367 30,000 0.180 0.400 0.450 18.45 16.07 13.02 10.41 
10 18 2,000,000 68,367 30,000 0.180 0.400 0.450 18.03 15.55 12.61 10.13 
10 6 2,000,000 79,159 36,000 0.180 0.400 0.450 17.09 14.87 11.79 9.17 
10 10 2,000,000 79,159 36,000 0.180 0.400 0.450 16.63 14.41 11.47 8.99 
10 14 2,000,000 79,159 36,000 0.180 0.400 0.450 16.23 13.96 11.13 8.78 
10 18 2,000,000 79,159 36,000 0.180 0.400 0.450 15.87 13.53 10.80 8.56 
10 6 2,000,000 99,754 48,000 0.180 0.400 0.450 14.03 11.91 9. 18 6.97 
10 10 2,000,000 99,754 48,000 0.180 0.400 0.450 13.63 11.53 8.93 6.85 
10 14 2,000,000 99,754 48,000 0.180 0.400 0.450 13.28 11.16 8.67 6.69 
10 18 2,000,000 99,754 48,000 0.180 0.400 0.450 12.95 10.80 8.40 6.52 
10 6 2,000,000 119,353 60,000 0.180 0.400 0.450 12.05 10.00 7.53 5.62 
10 10 2,000,000 119,353 60,000 0.180 0.400 0.450 11.69 9.67 7.33 5.52 
10 14 2,000,000 119,353 60,000 0.180 0.400 0.450 11.38 9.37 7.12 5.40 
10 18 2,000,000 119,353 60,000 0.180 0.400 0.450 11.11 9.07 6.90 5.27 
12 6 2,000,000 18,749 6,000 0.180 0.400 0.450 55. 48 46.62 43.55 39.38 
12 10 2,000,000 18,749 6,000 0.180 0.400 0.450 54.71 45.93 42.94 38.86 
12 14 2,000,000 18,749 6,000 0.180 0.400 0.450 53.81 45.15 42.21 38.24 
12 18 2,000,000 18,749 6,000 0.180 0.400 0.450 52.71 44.27 41.38 37.52 
12 6 2,000,000 32,731 12,000 0.180 0.400 0.450 32.87 28.86 25.82 22.55 
12 10 2,000,000 32,731 12,000 0.180 0.400 0.450 32.39 28.29 25.35 22.18 
12 14 2,000,000 32,731 12,000 0.180 0.400 0.450 31.85 27.67 24.83 21.76 
12 18 2,000,000 32,731 12,000 0.180 0.400 0.450 31.24 26.99 24.25 21 28 
12 6 2,000,000 45,343 18,000 0.180 0.400 0.450 24.30 21.64 18.84 16.05 
12 10 2,000,000 45,343 18,000 0.180 0.400 0.450 23.91 21.15 18.45 15.77 
12 14 2,000,000 45,343 18,000 0.180 0.400 0.450 23.52 20.64 18.04 15.45 -----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' I) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 ) -----------------------------------------------------------------------------------------------
12 18 2,000,000 45,343 18,000 0.180 0.400 0.450 23.07 20.11 17.59 15.09 
12 6 2,000,000 57,141 24,000 0.180 0.400 0.450 19.70 17.57 14.99 12.53 
12 10 2,000,000 57,141 24,000 0.180 0.400 0.450 19.36 17.15 14.66 12.30 
12 14 2,000,000 57,141 24,000 0.180 0.400 0.450 19.02 16.71 14.31 12.04 
12 18 2,000,000 57,141 24,000 0.180 0.400 0.450 18.66 16.25 13.94 11.75 
12 6 2,000,000 68,367 30,000 0.180 0.400 0.450 16.80 14.91 12.51 10.29 
12 10 2,000,000 68,367 30,000 0.180 0.400 0.450 16.49 14.54 12.23 10.10 
12 14 2,000,000 68,367 30,000 0.180 0.400 0.450 16.19 14.16 11.93 9. 89 
12 18 2,000,000 68,367 30,000 0.180 0.400 0.450 15.88 13.76 11.61 9.65 
12 6 2,000,000 79,159 36,000 0.180 0.400 0.450 14.79 13.03 10.77 8.74 
12 10 2,000,000 79,159 36,000 0.180 0.400 0.450 14.49 12.69 10.52 8.58 
12 14 2,000,000 79,159 36,000 0.180 0.400 0.450 14.22 12.35 10.26 8.40 
12 18 2,000,000 79,159 36,000 0.180 0.400 0.450 13.96 12.02 9.99 8.20 
12 6 2,000,000 99,754 48,000 0.180 0.400 0.450 12.13 10.50 8.47 6.72 
12 10 2,000,000 99,754 48,000 0.180 0.400 0.450 11.87 10.21 8.27 6.60 
12 14 2,000,000 99,754 48,000 0.180 0.400 0.450 11.63 9.94 8.06 6.46 
12 18 2,000,000 99,754 48,000 0.180 0.400 0.450 11.40 9.65 7.84 6.31 .... 12 6 2,000,000 119,353 60,000 0.180 0.400 0.450 10.43 8.86 7.01 5.46 
w 12 10 2,000,000 119 '353 60,000 0.180 0.400 0.450 10.19 8.61 6.84 5.36 
12 14 2,000,000 119,353 60,000 0.180 0.400 0.450 9.98 8.38 6.66 5.25 
12 18 2,000,000 119,353 60,000 0.180 0.400 0.450 9.79 8.15 6.48 5 13 
14 6 2,000,000 18 '7 49 6,000 0.180 0.400 0.450 49.26 40.38 38.46 35.42 
14 10 2,000,000 18 ,7 49 6,000 0.180 0.400 0.450 48.61 39.92 38.02 35.03 
14 14 2,000,000 18,749 6,000 0.180 0.400 0.450 47.83 39.41 37.49 34.57 
14 18 2,000,000 18,749 6,000 0.180 0.400 0.450 46.89 38.82 36.87 34.03 
14 6 2,000,000 32,731 12,000 0.180 0.400 0.450 29.64 25.10 23.07 20.61 
14 10 2,000,000 32,731 12,000 0.180 0.400 0.450 29.24 24.70 22.72 20.33 
14 14 2,000,000 32,731 12,000 0.180 0.400 0.450 28.78 24.26 22.33 20.00 
14 18 2,000,000 32,731 12,000 0.180 0.400 0.450 2 8. 25 23.78 21.89 19.62 
14 6 2,000,000 45,343 18,000 0.180 0.400 0.450 21.89 18.95 16.96 14.84 
14 10 2,000,000 45,343 18,000 0.180 0.400 0.450 21.59 18.59 16.67 14.61 
14 14 2,000,000 45,343 18,000 0.180 0.400 0.450 21.26 18.21 16.35 14.35 
14 18 2,000,000 45,343 18,000 0.180 0.400 0.450 20.89 17.82 16.01 14.06 
14 6 2,000,000 57,141 24,000 0. 180 0.400 0.450 17.70 15.46 13.58 11.68 
14 10 2,000,000 57,141 24,000 0.180 0.400 0.450 17.45 15.15 13.32 11.49 
14 14 2,000,000 57,141 24,000 0.180 0.400 0.450 17.18 14.82 13.05 11.27 
14 18 2,000,000 57,141 24,000 0.180 0.400 0.450 16.88 14.47 12.76 11.04 
14 6 2,000,000 68,367 30,000 0.180 0.400 0.450 15.06 13.18 11.39 9.66 
14 10 2,000,000 68,367 30,000 0.180 0.400 0.450 14.83 12.90 11.17 9.50 
14 14 2,000,000 68,367 30,000 0.180 0.400 0.450 14.60 12.61 10.93 9.32 
14 18 2,000,000 68,367 30,000 0.180 0.400 0.450 14.35 12.30 10.68 9.12 
14 6 2,000,000 79,159 36,000 0.180 0.400 0.450 13.22 11.55 9.85 8.25 
14 10 2,000,000 79,159 36,000 0.180 0.400 0.450 13.01 11.30 9.65 8. 11 
14 14 2,000,000 79,159 36,000 0.180 0.400 0.450 12.80 11.04 9.44 7.96 
14 18 2,000,000 79,159 36,000 0.180 0.400 0.450 12.60 10.78 9.23 7.79 
14 6 2,000,000 99,754 48,000 0.180 0.400 0.450 10.81 9.36 7.81 6.41 -----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con't) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES] (PSI] RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 -----------------------------------------------------------------------------------------------
14 10 2,000,000 99,754 48,000 0.180 0.400 0.450 10.63 9.14 7.64 6.30 
14 14 2,000,000 99,754 48,000 0.180 0.400 0.450 10.46 8.92 7.47 6.17 
14 18 2,000,000 99,754 48,000 0.180 0.400 0.450 10.28 8.70 7.29 6.04 
14 6 2,000,000 119 '353 60,000 0.180 0.400 0.450 9.29 7.93 6.50 5.24 
14 10 2,000,000 119,353 60,000 0.180 0.400 0.450 9.12 7.74 6.36 5 .15 
14 14 2,000,000 119 '353 60,000 0.180 0.400 0.450 8.97 7.56 6.21 5.05 
14 18 2,000,000 119 '353 60,000 0.180 0.400 0.450 8.82 7.37 6.06 4.95 
16 6 2,000,000 18,749 6,000 0.180 0.400 0.450 43.59 35.81 34.34 32.09 
16 10 2,000,000 18,749 6,000 0.180 0.400 0.450 43.04 35.49 34.00 31.79 
16 14 2,000,000 18,749 6,000 0.180 0.400 0.450 42.38 35.14 33.60 31.44 
16 18 2,000,000 18,749 6,000 0.180 0.400 0.450 41.61 34.76 33.15 31.05 
16 6 2,000,000 32,731 12,000 0.180 0.400 0.450 26.97 22.18 20.80 18.90 
16 10 2,000,000 32,731 12,000 0.180 0.400 0.450 26.62 21. 89 20.53 18.67 
16 14 2,000,000 32,731 12,000 0.180 0.400 0.450 26.21 21.58 20.23 18.41 
16 18 2,000,000 32,731 12,000 0.180 0.400 0.450 25.76 21. 25 19.90 18.13 
16 6 2,000,000 45,343 18,000 0.180 0.400 0.450 20.04 16.80 15.38 13.72 
""' 
16 10 2,000,000 45,343 18,000 0. 180 0.400 0.450 19.78 16.54 15.16 13.54 
""' 16 14 2,000,000 45,343 18,000 0.180 0.400 0.450 19.49 16.26 14.91 13.33 16 18 2,000,000 45,343 18,000 0.180 0.400 0.450 19.17 15.97 14.65 13.10 
16 6 2,000,000 57,141 24,000 0.180 0.400 0.450 16.22 13.77 12.37 10.87 
16 10 2,000,000 57,141 24,000 0.180 0.400 0.450 16.01 13.53 12.17 10.71 
16 14 2,000,000 57,141 24,000 0.180 0.400 0.450 15.77 13.28 11.96 10.54 
16 18 2,000,000 57,141 24,000 0.180 0.400 0.450 15.53 13.03 11.74 10.35 
16 6 2,000,000 68,367 30,000 0.180 0.400 0.450 13.78 11.78 10.42 9.05 
16 10 2,000,000 68,367 30,000 0.180 0.400 0.450 13.60 11.56 10.25 8.91 
16 14 2,000,000 68,367 30,000 0.180 0.400 0.450 13.41 11.33 10.06 8.76 
16 18 2,000,000 68,367 30,000 0.180 0.400 0.450 13.20 11.11 9.86 8.60 
16 6 2,000,000 79,159 36,000 0.180 0.400 0.450 12.09 10.35 9.05 7.76 
16 10 2,000,000 79,159 36,000 0.180 0.400 0.450 11.92 10.15 8.89 7.64 
16 14 2,000,000 79,159 36,000 0.180 0.400 0.450 11.75 9.95 8.72 7.51 
16 18 2,000,000 79,159 36,000 0.180 0.400 0.450 11.58 9.75 8.55 7.37 
16 6 2,000,000 99,754 48,000 0.180 0.400 0.450 9.87 8.43 7.21 6.07 
16 10 2,000,000 99,754 48,000 0.180 0.400 0.450 9.73 8.26 7.07 5.98 
16 14 2,000,000 99,754 48,000 0.180 0.400 0.450 9.59 8.08 6.93 5.87 
16 18 2,000,000 99,754 48,000 0.180 0.400 0.450 9.45 7.91 6.79 5.76 
16 6 2,000,000 119,353 60,000 0.180 0.400 0.450 8. 46 7.17 6.03 5.00 
16 10 2,000,000 119 '353 60,000 0.180 0.400 0.450 8.34 7.02 5.91 4.92 
16 14 2,000,000 119 '353 60,000 0.180 0.400 0.450 8.22 6.87 5.79 4.83 
16 18 2,000,000 119 '353 60,000 0.180 0.400 0.450 8.11 6.73 5.67 4.74 
18 6 2,000,000 18,749 6,000 0.180 0.400 0.450 38.34 32.43 30.92 29.29 
18 10 2,000,000 18,749 6,000 0.180 0.400 0.450 37.88 32.20 30.65 29.05 
18 14 2,000,000 18,749 6,000 0.180 0.400 0.450 37.30 31.92 30.32 28.75 
18 18 2,000,000 18,749 6,000 0.180 0.400 0.450 36.69 31.67 30.00 28.46 
18 6 2,000,000 32,731 12,000 0.180 0.400 0.450 24.57 19.91 18.90 17.41 
18 10 2,000,000 32,731 12,000 0.180 0.400 0.450 24.26 19.70 18.69 17.23 
18 14 2,000,000 32,731 12,000 0.180 0.400 0.450 23.88 19.45 18.43 17.00 -----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' I) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES x 10 -----------------------------------------------------------------------------------------------
18 18 2,000,000 32,731 12,000 0.180 0.400 0.450 23.49 19.23 18.19 16.79 
18 6 2,000,000 45,343 18,000 0 .180 0.400 0.450 18.47 15.08 14.05 12.72 
18 10 2,000,000 45,343 18,000 0.180 0.400 0.450 18.24 14.88 13.87 12.57 
18 14 2,000,000 45,343 18,000 0.180 0.400 0.450 17.97 14.66 13.66 12.39 
18 18 2,000,000 45,343 18,000 0.180 0.400 0.450 17.68 14.46 13.41 12.21 
18 6 2,000,000 57,141 24,000 0.180 0.400 0.450 15.01 12.39 11.34 10.13 
18 10 2,000,000 57,141 24,000 0.180 0.400 0.450 14.83 12.20 11.18 10.00 
18 14 2,000,000 57,141 24,000 0.180 0.400 0.450 14.61 12.00 11. DO 9.85 
18 18 2,000,000 57,141 24,000 0.180 0.400 0.450 14.39 11.82 10.83 9.70 
18 6 2,000,000 68,367 30,000 0.180 0.400 0.450 12.78 10.62 9.59 8.47 
18 10 2,000,000 68,367 30,000 0.180 0.400 0.450 12.62 10.45 9.44 8.35 
18 14 2,000,000 68,367 30,000 0.180 0.400 0.450 12.44 10.26 9.28 8.22 
18 18 2,000.000 68,367 30,000 0.180 0.400 0.450 12.26 10.10 9.13 8.09 
18 6 2,000,000 79,159 36,000 0.180 0.400 0.450 11.21 9.36 8.34 7.30 
18 10 2,000,000 79,159 36,000 0.180 0.400 0.450 11.07 9.20 8.21 7.19 
18 14 2,000,000 79,159 36,000 0.180 0.400 0.450 10.92 9.03 8.07 7.08 
18 18 2,000,000 79,159 36,000 0.180 0.400 0.450 10.77 8.88 7.93 6.96 
.p- 18 6 2,000,000 99,754 48,000 0.180 0.400 0.450 9.15 7.85 6.68 5.74 en 18 10 2,000,000 99,754 48,000 0.180 0.400 0.450 9.04 7. !il 6.57 5.66 
18 14 2,000,000 99,754 48,000 0.180 0.400 0.450 8.91 7 36 6.44 5.56 
18 18 2,000,000 99,754 48,000 0.180 0.400 0.450 8.80 7.24 6.34 5.47 
18 6 2,000,000 119,353 60,000 0.180 0.400 0.450 7.84 6.53 5.61 4.53 
18 10 2,000,000 119 '353 60,000 0.180 0.400 0.450 7.74 6.41 5.51 4.68 
18 14 2,000,000 119,353 60,000 0.180 0.400 0.450 7.64 6.28 5.40 4.60 
18 18 2,000,000 119,353 60,000 0.180 0.400 0.450 7.55 6.17 5.31 4.53 
20 6 2,000,000 18,749 6,000 0.180 0.400 0.450 33.52 29.86 28.05 26.89 
20 10 2,000,000 18,749 6,000 0.180 0.400 0.450 33.14 29.68 27.84 26.70 
20 14 2,000,000 18,749 6,000 0.180 0.400 0.450 32.68 29.48 27.60 26.48 
20 18 2,000,000 18,749 6,000 0.180 0.400 0.450 32.16 29.27 27.33 26.23 
20 6 2,000,000 32,731 12,000 0.180 0.400 0.450 22.34 18.14 17.29 16.11 
20 10 2,000,000 32,731 12,000 0.180 0.400 0.450 22.07 17.98 17.12 15.96 
20 14 2,000,000 32,731 12,000 0.180 0.400 0.450 21.7 4 17.81 16.92 15.79 
20 18 2,000,000 32,731 12,000 0.180 0.400 0.450 21.38 17.63 16.71 15.60 
20 6 2,000,000 45' 343 18,000 0.180 0.400 0.450 17.05 13.70 12.92 11.84 
20 10 2,000,000 45,343 18,000 0.180 0.400 0.450 16.84 13.55 12.77 11.71 
20 14 2,000,000 45,343 18,000 0.180 0.400 0.450 16.60 13.39 12.60 11.57 
20 18 2,000,000 45,343 18,000 0.180 0.400 0.450 16.34 13.23 12.43 11.41 
20 6 2,000,000 57,141 24,000 0.180 0.400 0.450 13.97 11.26 10.46 9.47 
20 10 2,000,000 57,141 24.000 0.180 0.400 0.450 13.80 11.12 10.33 9.36 
20 14 2,000,000 57,141 24,000 0.180 0.400 0.450 13.60 10.97 10.19 9.23 
20 18 2,000,000 57,141 24,000 0.180 0.400 0.450 13.40 10.81 10.04 9.10 
20 6 2,000,000 68,367 30,000 0.180 0.400 0.450 11.93 9.67 8.86 7.94 
20 10 2,000,000 68,367 30,000 0. 180 0.400 0.450 11.79 9.53 8.74 7.84 
20 14 2,000,000 68,367 30,000 0.180 0.400 0.450 11.63 9.39 8.62 7.73 
20 18 2,000,000 68,367 30,000 0.180 0.400 0.450 11.46 9.25 8.48 7.62 
20 6 2,000,000 79,159 36,000 0.180 0.400 0.450 10.49 8.53 7.73 6.86 -----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' t J 
==========================:==================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 ) 
-----------------------------------------------------------------------------------------------
20 10 2,000,000 79,159 36,000 0.180 0.400 0.450 10.37 8.41 7.62 6. 77 
20 14 2,000,000 79,159 36,000 0.180 0.400 0.450 10.23 8.28 7.51 6.68 
20 18 2,000,000 79,159 36,000 0.180 0.400 0.450 10.09 8.15 7.39 6.58 
20 6 2,000,000 99,754 48,000 0.180 0.400 0.450 8.58 7.00 6.21 5.43 
20 10 2,000,000 99,754 48,000 0.180 0.400 0.450 8.48 6. 89 6.12 5.36 
20 14 2,000,000 99,754 48,000 0.180 0.400 0.450 33.37 6.77 6.02 5.28 
20 18 2,000,000 99,754 48,000 0.180 0.400 0.450 8.26 6.66 5.92 5.19 
20 6 2,000,000 119,353 60,000 0.180 0.400 0.450 7.36 5.99 5.23 4.51 
20 10 2,000,000 119 '353 60,000 0.180 0.400 0.450 7.27 5.89 5.15 4.45 
20 14 2,000,000 119 '353 60,000 0.180 0.400 0.450 7.19 5.79 5.06 4.38 
20 18 2,000,000 119 '353 60,000 0.180 0.400 0.450 7.10 5.69 4.98 4.31 
4 6 4,000,000 18,511 6,000 0.180 0.400 0.450 107.63 95.57 74.60 56.69 
4 10 4,000,000 18,511 6,000 0.180 0.400 0.450 103.22 91.45 71.85 55.27 
4 14 4,000,000 18,511 6,000 0.180 0.400 0.450 99.02 87.11 68.76 53.47 
4 18 4,000,000 18,511 6,000 0.180 0.400 0.450 95.29 82.97 65.66 51.51 
4 6 4,000,000 32,832 12,000 0.180 0.400 0.450 66.09 55.29 40.06 28.61 
4 10 4,000,000 32,832 12,000 0.180 0.400 0.450 62.70 52.53 38.50 28.03 
""' 
4 14 4,000,000 32,832 12,000 0.180 0.400 0.450 59.68 49.82 36.77 27.21 
"" 4 18 4,000,000 32,832 12,000 0.180 0.400 0.450 57.18 47.37 35.08 26.29 4 6 4,000,000 45,906 18,000 0.180 0.400 0.450 49.41 39.70 27.40 18.91 
4 10 4,000,000 45,906 18,000 0.180 0.400 0.450 46.67 37.60 26.34 18.61 
4 14 4,000,000 45,906 18,000 0.180 0.400 0.450 44.31 35.61 25.17 18.15 
4 18 4,000,000 45,906 18,000 0.180 0.400 0.450 42.42 33.86 24' 04 17.59 
4 6 4,000,000 58,233 24,000 0.180 0.400 0.450 40.06 31.21 20 '77 14.02 
4 10 4,000,000 58,233 24,000 0.180 0.400 0.450 37.76 29.51 20.00 13.87 
4 14 4,000,000 58,233 24,000 0.180 0.400 0.450 35.84 27.94 19.14 13.57 
4 18 4,000,000 58,233 24,000 0.180 0.400 0.450 34.31 26.58 18.30 13.19 
4 6 4,000,000 70,030 30,000 0.180 0.400 0.450 33.98 25.81 16.70 11 .10 
4 10 4,000,000 70,030 30,000 0.180 0.400 0.450 32.01 24.39 16.10 11.02 
4 14 4,000,000 70,030 30,000 0.180 0.400 0.450 30.38 23.10 15.43 10.82 
4 18 4,000,000 70,030 30,000 0.180 0.400 0.450 29.11 21. 99 14.77 10.54 
4 6 4,000,000 81,423 36,000 0.180 0.400 0.450 29.67 22.05 13.93 9.17 
4 10 4,000,000 81,423 36,000 0.180 0.400 0.450 27.94 20.83 13.46 9.13 
4 14 4,000,000 81,423 36,000 0.180 0.400 0.450 26.53 19.73 12 '92 8.99 
4 18 4,000,000 81,423 36,000 0.180 0.400 0.450 25.44 18.80 12.38 8. 77 
4 6 4,000,000 103,285 48,000 0.180 0.400 0.450 23.90 17.13 10.44 6. 77 
4 10 4,000,000 103,285 48,000 0.180 0.400 0.450 22.52 16.19 10.12 6.78 
4 14 4,000,000 103,285 48,000 0.180 0.400 0.450 21.41 15.35 9.74 6.70 
4 18 4,000,000 103,285 48,000 0.180 0.400 0.450 20.56 14.64 9.36 6.57 
4 6 4,000,000 124,211 60,000 0.180 0.400 0.450 20.18 14.03 8.32 5.35 
4 10 4,000,000 124' 211 60,000 0.180 0.400 0.450 19.02 13.27 8.09 5.38 
4 14 4,000,000 124,211 60,000 0.180 0.400 0.450 18.11 12.60 7.81 5.33 
4 18 4,000,000 124,211 60,000 0.180 0.400 0.450 17.42 12.04 7.52 5.24 
6 6 4,000,000 18,511 6,000 0.180 0.400 0.450 76.48 70.50 60.67 50.84 
6 10 4,000,000 18,511 6,000 0.180 0.400 0.450 75.00 68.68 59.24 49.83 
6 14 4,000,000 18,511 6,000 0.180 0.400 0.450 73.37 66.59 57.56 48.58 
-----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' I) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 
-----------------------------------------------------------------------------------------------
6 18 4,000,000 18,511 6,000 0.180 0.400 0.450 71.69 64.42 55.78 47.21 
6 6 4,000,000 32' 832 12,000 0.180 0.400 0.450 46.38 42.21 34.46 27.38 
6 10 4,000,000 32,832 12,000 0.180 0.400 0.450 45.15 40.88 33.50 26.79 
6 14 4,000,000 32,832 12,000 0.180 0.400 0.450 43.93 39.46 32.41 26.08 
6 18 4,000,000 32,832 12,000 0.180 0.400 0.450 42.79 38.06 31.30 25.31 
6 6 4,000,000 45,906 18,000 0.180 0.400 0.450 34.91 31.01 24.41 18.74 
6 10 4,000,000 45,906 18,000 0.180 0.400 0.450 33.81 29.94 23.68 18.34 
6 14 4,000,000 45,906 18,000 0.180 0.400 0.450 32.78 28.83 22.87 17.86 
6 18 4,000,000 45,906 18,000 0.180 0.400 0.450 31.85 27.78 22.07 17.33 
6 6 4,000,000 58,233 24,000 0.180 0.400 0.450 28.58 24.81 18.98 14.20 
6 10 4,000,000 58,233 24,000 0.180 0.400 0.450 27.58 23.91 18.40 13.92 
6 14 4,000,000 58,233 24,000 0.180 0.400 0.450 25 67 23.00 17.76 13.57 
6 18 4,000,000 58,233 24,000 0.180 0.400 0.450 25.89 22.15 17.13 13.18 
6 6 4,000,000 70,030 30,000 0.180 0.400 0.450 24.46 20.82 15.55 11.41 
6 10 4,000,000 70,030 30,000 0.180 0.400 0.450 23.55 20.04 15.07 11.20 
6 14 4,000,000 70,030 30,000 0.180 0.400 0.450 22.74 19.26 14.55 10.92 
6 18 4,000,000 70,030 30,000 0.180 0.400 0.450 22.05 18.55 14.03 10.62 
"' 6 6 4,000,000 81,423 36,000 0.180 0.400 0.450 21.53 18.01 13.18 9.53 '-' 6 10 4,000,000 81,423 36,000 0.180 0.400 0.450 20 69 17.31 12.77 9.35 
6 14 4,000,000 81,423 36,000 0.180 0.400 0.450 19.96 16.64 12.33 9.13 
6 18 4,000,000 81,423 36,000 0.180 0.400 0.450 19.35 16.03 11.90 8.89 
6 6 4,000,000 103.285 48,000 0.180 0.400 0.450 17 57 14.28 10.10 7.11 
6 10 4,000,000 103,285 48,000 0.180 0.400 0.450 16.86 13.71 9.79 7.01 
6 14 4,000,000 103,285 48,000 0.180 0.400 0.450 16.25 13.18 9.46 6.86 
6 18 4,000,000 103,285 48,000 0.180 0.400 0.450 15.75 12.70 9.14 6.70 
6 6 4,000,000 124.211 60,000 0.180 0.400 0.450 14.99 11.89 8.19 5.66 
6 10 4,000,000 124,211 60,000 0.180 0.400 0.450 14.37 11.41 7.94 5.59 
6 14 4,000,000 124,211 60,000 0.180 0.400 0.450 13.85 10.97 7.68 5.49 
6 18 4,000,000 124,211 60,000 0.180 0.400 0.450 13.43 10.58 7.43 5.36 
8 6 4,000,000 18,511 6,000 0.180 0.400 0.450 52.34 54.91 49.90 44.06 
8 10 4,000,000 18,511 6,000 0.180 0.400 0.450 61.49 53.96 49.09 43.41 
8 14 4,000,000 18,511 6,000 0.180 0.400 0.450 60.47 52.83 48.13 42.62 
8 18 4,000,000 18,511 6,000 0.180 0.400 0.450 59.31 51.62 47.06 41.72 
8 6 4,000,000 32' 832 12,000 0.180 0.400 0.450 36.85 33.64 29.21 24.75 
8 10 4,000,000 32,832 12,000 0.180 0.400 0.450 36.25 32.89 28.62 24.32 
8 14 4,000,000 32.832 12,000 0.180 0.400 0.450 35.60 32.05 27.94 23.80 
8 18 4,000,000 32,832 12,000 0.180 0.400 0.450 34.91 31.19 27.23 23.23 
8 6 4,000,000 45,906 18,000 0.180 0.400 0.450 27.37 25.03 21.13 17.39 
8 10 4,000,000 45,906 18,000 0.180 0.400 0.450 26.85 24.41 20.65 17.07 
8 14 4,000,000 45,906 18.000 0.180 0.400 0.450 26.32 23. 7 4 20.12 16.69 
8 18 4,000,000 45,906 18,000 0.180 0.400 0.450 25.80 23.07 19.57 16.28 
8 6 4,000,000 58,233 24,000 0.180 0.400 0.450 22.28 20.22 16.69 13.44 
8 10 4,000,000 58,233 24,000 0.180 0.400 0.450 21.81 19.69 16.29 13.19 
8 14 4,000,000 58' 233 24,000 0.180 0.400 0.450 21.34 19.13 15.86 12.89 
8 18 4,000,000 58,233 24,000 0.180 0.400 0.450 20.90 18.57 15.41 12.57 
8 6 4,000,000 70,030 30,000 0.180 0.400 0.450 19.05 17.10 13.85 10.95 
-----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (can't) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES x 10 
-----------------------------------------------------------------------------------------------
8 10 4,000,000 70,030 30,000 0.180 0.400 0.450 18.60 16.63 13.51 10.75 
8 14 4,000,000 70,030 30,000 0.180 0.400 0.450 18.18 16.14 13.14 10.50 
8 18 4,000,000 70,030 30,000 0.180 0.400 0.450 27.79 15.67 12.77 10.25 
8 6 4,000,000 81,423 36,000 0.180 0.400 0.450 16.78 14.89 11.87 9.24 
8 10 4,000,000 81,423 36,000 0.180 0.400 0.450 16.36 14.47 11.57 9.07 
8 14 4,000,000 81,423 36,000 0.180 0.400 0.450 15.97 14.04 11.24 8.87 
8 18 4,000,000 81,423 36,000 0.180 0.400 0.450 15.62 13.62 10.93 8.65 
8 6 4,000,000 103,285 48,000 0.180 0.400 0.450 13.75 11.94 9.26 7.03 
8 10 4,000,000 103,285 48,000 0.180 0.400 0.450 13.37 11.59 9.02 6.91 
8 14 4,000,000 103,285 48,000 0.180 0.400 0.450 13.04 11.23 8. 77 6.76 
8 18 4,000,000 103,285 48,000 0.180 0.400 0.450 12.74 10.90 8.51 6.60 
8 6 4 000,000 124.211 60,000 0.180 0.400 0.450 11.79 10.04 7.60 5.66 
8 10 4,000,000 124,211 60,000 0.180 0.400 0.450 11.45 9.73 7.41 5.57 
8 14 4,000,000 124,211 60,000 0.180 0.400 0.450 11.15 9.43 7.20 5.46 
8 18 4,000,000 124,211 60,000 0.180 0.400 0.450 10.89 9.16 7.00 5.33 
10 6 4,000,000 18,511 6,000 0.180 0.400 0.450 53.30 44.55 42.03 38.26 
10 10 4,000,000 18,511 6,000 0.180 0.400 0.450 52.66 44.01 41.53 37.84 
"" 10 14 4,000,000 18,511 6,000 0.180 0.400 0.450 51.85 43.37 40.92 37.31 co 10 18 4,000,000 18,511 6,000 0.180 0.400 0.450 50.92 42.69 40.24 36.72 
10 6 4,000,000 32,832 12,000 0.180 0.400 0.450 31.52 27.68 25.05 22.08 
10 10 4,000,000 32,832 12,000 0.180 0.400 0.450 31.12 27.22 24.67 21.77 
10 14 4,000,000 32,832 12,000 0.180 0.400 0.450 30.65 26.69 24.22 21.40 
10 18 4,000,000 32. 832 12,000 0.180 0.400 0.450 30.12 26.14 23.74 21.00 
10 6 4,000,000 45,906 18,000 0.180 0.400 0.450 23.19 20.81 18.35 15.80 
10 10 4,000,000 45,906 18,000 0.180 0.400 0.450 22.87 20.42 18.03 15.55 
10 14 4,000,000 45,906 18,000 0.180 0.400 0.450 22.51 19.98 17.67 15.27 
10 18 4,000,000 45,906 18,000 0.180 0.400 0.450 22.14 19.53 17.29 14.96 
10 6 4,000,000 58,233 24,000 0.180 0.400 0.450 18.72 16.94 14.64 12.37 
10 10 4,000,000 58,233 24,000 0.180 0.400 0.450 18.44 16.59 14.37 12.17 
10 14 4,000,000 58,233 24,000 0.180 0.400 0.450 18.15 16.21 14.06 11.94 
10 18 4,000,000 58.233 24,000 0.180 0.400 0.450 17.85 15.83 13.75 11.69 
10 6 4,000,000 70,030 30,000 0.180 0.400 0.450 15.91 14.40 12.26 10.20 
10 10 4,000,000 70,030 30,000 0.180 0.400 0.450 15.65 14.09 12.02 10.03 
10 14 4,000,000 70,030 30,000 0.180 0.400 0.450 15.39 13.76 11.75 9.83 
10 18 4,000,000 70,030 30,000 0.180 0.400 0.450 15.14 13.43 11.48 9.63 
10 6 4,000,000 81,423 36,000 0.180 0.400 0.450 13.95 12.60 10.58 8.68 
10 10 4,000,000 81,423 36,000 0.180 0.400 0.450 13.72 12.32 10.36 8.54 
10 14 4,000,000 81,423 36,000 0.180 0.400 0.450 13.48 12.02 10.13 8.37 
10 18 4,000,000 81,423 36,000 0.180 0.400 0.450 13.26 11.73 9.89 8.19 
10 6 4,000,000 103,285 48,000 0 .180 0.400 0.450 11.39 10.18 8.35 6.70 
10 10 4,000,000 103,285 48,000 0.180 0.400 0.450 11 .18 9.94 8.17 6.59 
10 14 4,000,000 103,285 48,000 0.180 0.400 0.450 10.97 9.69 7.98 6.46 
10 18 4,000,000 103,285 48,000 0.180 0.400 0.450 10.79 9.45 7.79 6.32 
10 6 4,000,000 124,211 60,000 0.180 0.400 0.450 9.76 8.61 6.93 5.46 
10 10 4,000,000 124,211 60,000 0.180 0.400 0.450 9.56 8.40 6.78 5.37 
10 14 4,000,000 124,211 60,000 0.180 0.400 0.450 9.38 8.19 6.62 5.27 -----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' t) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 ) -----------------------------------------------------------------------------------------------
10 18 4,000,000 124,211 60,000 0.180 0.400 0.450 9.22 7.98 6.46 5.16 
12 6 4,000,000 18,511 6,000 0.180 0.400 0.450 45.80 37.59 36.13 33.59 
12 10 4,000,000 18,511 6,000 0.180 0.400 0.450 45.26 37.27 35.79 33.29 
12 14 4,000,000 18,511 6,000 0.180 0.400 0.450 44.61 36.89 35.38 32.93 
12 18 4,000,000 18,511 6,000 0.180 0.400 0.450 43.85 36.48 34.91 32.52 
12 6 4,000,000 32' 832 12,000 0.180 0.400 0.450 27.79 23.36 21.82 19.73 
12 10 4,000,000 32,832 12,000 0.180 0.400 0.450 27.47 23.07 21.56 19.50 
12 14 4,000.000 32' 832 12,000 0.180 0.400 0.450 27.08 22.73 21.25 19.24 
12 18 4,000,000 32' 832 12,000 0.180 0.400 0.450 26.63 22.38 20.91 18.94 
12 6 4,000,000 45,906 18,000 0 .180 0.400 0.450 20.48 17.69 16.12 14.29 
12 10 4,000,000 45,906 18,000 0.180 0.400 0.450 20.23 17.42 15.89 14.11 
12 14 4,000,000 45,906 18,000 0.180 0.400 0.450 19.95 17.13 15.64 13 90 
12 18 4,000,000 45,906 18,000 0.180 0.400 0.450 19.63 16.82 15.36 13.66 
12 6 4,000,000 58,233 24,000 0.180 0.400 0.450 16.48 14.48 12.95 11.30 
12 10 4,000,000 58,233 24,000 0.180 0.400 0.450 16.28 14.24 12.75 11.15 
12 14 4,000,000 58,233 24,000 0.180 0.400 0.450 16.05 13.98 12.53 10.97 
12 18 4,000,000 58.233 24,000 0.180 0.400 0.450 15.81 13.71 12.30 10.78 
"" 
12 6 4,000,000 70,030 30,000 0.180 0.400 0.450 13.95 12.37 10.90 9.39 
"' 12 10 4,000,000 70,030 30,000 0.180 0.400 0.450 15.65 14.09 12.02 10.03 12 14 4,000,000 70,030 30,000 0.180 0.400 0.450 13.58 11.92 10.53 9 .10 
12 18 4,000,000 70,030 30,000 0.180 0.400 0.450 13.38 11.68 10.33 8.94 
12 6 4,000,000 81,423 36,000 0.180 0.400 0.450 12.19 10.87 9.45 8.05 
12 10 4,000,000 81,423 36,000 0.180 0.400 0.450 12.03 10.67 9.30 7.93 
12 14 4,000,000 81,423 36,000 0.180 0.400 0.450 11.86 10.45 9.12 7.80 
12 18 4,000,000 81,423 36,000 0.180 0.400 0.450 11.69 10.24 8.94 7.66 
12 6 4,000,000 103,285 48,000 0.180 0.400 0.450 9.90 8.83 7.53 6.29 
12 10 4,000,000 103,285 48,000 0.180 0.400 0.450 9.76 8.66 7.39 6.19 
12 14 4,000,000 103,285 48,000 0.180 0.400 0.450 9.62 8.48 7.25 6.08 
12 18 4,000,000 103,285 48,000 0.180 0.400 0.450 9.48 8.30 7.10 5.97 
12 6 4,000,000 124,211 60,000 0.180 0.400 0.450 8.45 7.50 6.29 5.17 
12 10 4,000,000 124,211 60,000 0.180 0.400 0.450 8.32 7.35 6.17 5.09 
12 14 4,000,000 124,211 60,000 0.180 0.400 0.450 8.20 7.19 6.05 5.00 
12 18 4,000,000 124,211 60,000 0.180 0.400 0.450 8.08 7.04 5.92 4. 91 
14 6 4,000,000 18,511 6,000 0.180 0.400 0.450 38.53 32.88 31.52 29.83 
14 10 4,000,000 18,511 6,000 0.180 0.400 0.450 38.56 32.67 31.28 29.61 
14 14 4,000,000 18,511 6,000 0.180 0.400 0.450 38.04 32.43 30.99 29.35 
14 18 4,000,000 18,511 6,000 0.180 0.400 0.450 37.44 32.16 30.66 29.06 
14 6 4,000,000 32,832 12,000 0.180 0.400 0.450 24.67 20.22 19.27 17.74 
14 10 4,000,000 32,832 12,000 0.180 0.400 0.450 24.39 20.03 19.07 17.57 
14 14 4,000.000 32,832 12,000 0.180 0.400 0.450 24.06 19. 81 18.85 17.37 
14 18 4,000,000 32,832 12,000 0.180 0.400 0.450 23.67 19.57 18.60 17.15 
14 6 4,000,000 45.906 18,000 0.180 0.400 0.450 18.40 15.32 14.32 12.97 
14 10 4.000,000 45.906 18,000 0.180 0.400 0.450 18.19 15.14 14.16 12.83 
14 14 4,000,000 45,906 18,000 0.180 0.400 0.450 17.94 14.94 13.97 12.66 
14 18 4,000,000 45,906 18,000 0.180 0.400 0.450 17.67 14.73 13.76 12.49 
14 6 4,000,000 58.233 24,000 0.180 0.400 0.450 14.86 12.59 11.56 10.33 -----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' t J 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES x 10 
-----------------------------------------------------------------------------------------------
14 10 4,000,000 58,233 24,000 0.180 0.400 0.450 14.69 12.42 11.42 10.21 
14 14 4,000,000 58,233 24,000 0.180 0.400 0.450 14.50 12.23 11.25 10.07 
14 18 4,000,000 58,233 24,000 0.180 0.400 0.450 14.28 12.04 11.08 9.92 
14 6 4,000,000 70,030 30,000 0.180 0.400 0.450 12.58 10.79 9.78 8.63 
14 10 4,000,000 70,030 30,000 0.180 0.400 0.450 12.43 10.64 9.64 8.53 
14 14 4,000,000 70,030 30,000 0.180 0.400 0.450 12.27 10.47 9.50 8.41 
14 18 4,000,000 70,030 30,000 0.180 0.400 0.450 12.10 10.29 9.34 8.27 
14 6 4,000,000 81,423 36,000 0.180 0.400 0.450 10.98 9.51 8.51 7.44 
14 10 4,000,000 81,423 36,000 0.180 0.400 0.450 10.85 9.36 8.39 7.34 
14 14 4,000,000 81,423 36,000 0.180 0.400 0.450 10.72 9.20 8.25 7.24 
14 18 4,000,000 81,423 36,000 0.180 0.400 0.450 . 10.57 9.05 8.12 7 .12 
14 6 4,000,000 103,285 48,000 0.180 0.400 0.450 8.88 7.77 6.81 5.86 
14 10 4,000,000 103,285 48,000 0.180 0.400 0.450 8.78 7.64 6.71 5.78 
14 14 4,000,000 103,285 48,000 0.180 0.400 0.450 8.77 7.50 6.60 5.69 
14 18 4,000,000 103,285 48,000 0.180 0.400 0.450 8.55 7.37 6.48 5.60 
14 6 4,000,000 124,211 60,000 0.180 0.400 0.450 7.56 6.62 5.72 4.85 
14 10 4,000,000 124,211 60,000 0.180 0.400 0.450 7.47 6.51 5.63 4.78 
\.n 14 14 4,000,000 124,211 60,000 0.180 0.400 0.450 7.37 6.39 5.53 4. 71 
0 14 18 4,000,000 124,211 60,000 0.180 0.400 0.450 7.28 6.27 5.44 4.63 
16 6 4,000,000 18,511 6,000 0.180 0.400 0.450 32.82 29.57 27.85 26.76 
16 10 4,000,000 18,511 6,000 0.180 0.400 0.450 32.50 29.43 27.67 26.60 
16 14 4,000,000 18,511 6,000 0.180 0.400 0.450 32.10 29.25 27.46 26.41 
16 18 4,000,000 18,511 6,000 0.180 0.400 0.450 31.64 29.06 27.22 26.18 
16 6 4,000,000 32' 832 12,000 0.180 0.400 0.450 21.83 17.93 17.19 16.07 
16 10 4,000,000 32' 832 12,000 0.180 0.400 0.450 21. 60 17.80 17.05 15.94 
16 14 4,000,000 32,832 12,000 0.180 0.400 0.450 21.31 17.64 16.88 15.79 
16 18 4,000,000 32,832 12,000 0.180 0.400 0.450 20.98 17.48 16.69 15.62 
16 6 4,000,000 45,906 18,000 0.180 0.400 0.450 26.56 13.53 12.86 11.82 
16 10 4,000,000 45,906 18,000 0.180 0.400 0.450 16.41 13.41 12.73 11.71 
16 14 4,000,000 45,906 18,000 0.180 0.400 0.450 16.19 13.27 12.59 11.59 
16 18 4,000,000 45,906 18,000 0.180 0.400 0.450 15.95 13.12 12.43 11.45 
16 6 4,000,000 58' 233 24,000 0.180 0.400 0.450 14.86 12.59 11.56 10.33 
16 10 4,000,000 58' 233 24,000 0.180 0.400 0.450 14.69 12.42 11.42 10.21 
16 14 4,000,000 58' 233 24,000 0.180 0.400 0.450 14.50 12.23 11.25 10.07 
16 18 4,000,000 58,233 24,000 0.180 0.400 0.450 14.28 12.04 11.08 9.92 
16 6 4,000,000 70,030 30,000 0.180 0.400 0.450 11.49 9.55 8.84 7.95 
16 10 4,000,000 70,030 30,000 0.180 0.400 0.450 11.36 9.43 8.74 7. 87 
16 14 4,000,000 70,030 30,000 0.180 0.400 0.450 11.22 9.31 8.62 7.77 
16 18 4,000,000 70,030 30,000 0.180 0.400 0.450 11.06 9.18 8.50 7.66 
16 6 4,000,000 81,423 36,000 0.180 0.400 0.450 10.05 8.43 7.71 6.88 
16 10 4,000,000 81,423 36,000 0.180 0.400 0.450 9.92 8.32 7.62 6.80 
16 14 4,000,000 81,423 36,000 0.180 0.400 0.450 9.82 8.20 7.52 6.71 
16 18 4,000,000 81,423 36,000 0.180 0.400 0.450 9.68 8.08 7.41 6.62 
16 6 4,000,000 103,285 48,000 0.180 0.400 0.450 8.13 6.91 6.21 5.45 
16 10 4,000,000 103,285 48,000 0.180 0.400 0.450 8.05 6.81 6.13 5.39 
16 14 4,000,000 103,285 48,000 0.180 0.400 0.450 7.95 6. 71 6.04 5.31 -----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (can't) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES x 10 -----------------------------------------------------------------------------------------------
16 18 4,000,000 103,285 48,000 0.180 0.400 0.450 7. 85 6.61 5.95 5.24 
16 6 4,000,000 124,211 60,000 0 .180 0.400 0.450 6.91 5.91 5.23 4.54 
16 10 4,000,000 124,211 60,000 0.180 0.400 0.450 6.84 5.83 5.16 4.48 
16 14 4,000,000 124,211 60,000 0.180 0.400 0.450 6.76 5.73 5.08 4.42 
16 18 4,000,000 124,211 60,000 0.180 0.400 0.450 6.68 5.64 5.00 4.35 
18 6 4,000,000 18,511 6,000 0.180 0.400 0.450 27.43 27.14 24.89 24.22 
18 10 4,000,000 18,511 6,000 0.180 0.400 0.450 27.19 27.02 24.75 24.09 
18 14 4,000,000 18,511 6,000 0.180 0.400 0.450 26.89 26.89 24.60 23.94 
18 18 4,000,000 18,511 6,000 0.180 0.400 0.450 26.54 26.74 24.42 23.77 
18 6 4,000,000 32' 832 12,000 0.180 0.400 0.450 19.20 16.23 15.48 14.66 
18 10 4,000,000 32 '832 12,000 0.180 0.400 0.450 19.00 16.13 15.36 14.56 
18 14 4,000,000 32,832 12,000 0.180 0.400 0.450 18.77 16.03 15.23 14.44 
18 18 4,000,000 32,832 12,000 0.180 0.400 0.450 18.49 15.91 15.09 14.31 
18 6 4,000,000 45,906 18,000 0.180 0.400 0.450 14.93 12 .17 11.64 10.84 
18 10 4,000,000 45,906 18,000 0.180 0.400 0.450 14.77 12.08 11.54 10.76 
18 14 4,000,000 45,906 18,000 0.180 0.400 0.450 14.58 11.98 11.42 10.66 
18 18 4,000,000 45,906 18,000 0.180 0.400 0.450 14.37 11.88 11.30 10.54 
'-" 18 6 4,000,000 58,233 24,000 0.180 0.400 0.450 12.31 9.98 9.47 8.72 ,.... 
18 10 4,000,000 58,233 24,000 0.180 0.400 0.450 12.18 9.89 9.38 8.64 
18 14 4,000,000 58,233 24,000 0.180 0.400 0.450 12.03 9.79 9.28 8.56 
18 18 4,000,000 58,233 24,000 0.180 0.400 0.450 11.86 9.69 9.17 8.46 
18 6 4,000,000 70,030 30,000 0.180 0.400 0.450 10.54 8.56 8.05 7.35 
18 10 4,000,000 70,030 30,000 0.180 0.400 0.450 10.43 8.48 7.97 7.28 
18 14 4,000,000 70,030 30,000 0.180 0.400 0.450 10.30 8.39 7.88 7.20 
18 18 4,000,000 70,030 30,000 0.180 0.400 0.450 10.16 8.29 7.78 7.11 
18 6 4,000,000 81,423 36,000 0.180 0.400 0.450 9.26 7.56 7. 04 6.38 
18 10 4,000,000 81,423 36,000 0.180 0.400 0.450 9.16 7.48 6.97 6.31 
18 14 4,000,000 81,423 36,000 0.180 0.400 0.450 9.05 7.39 6.89 6.24 
18 18 4,000,000 81,423 36,000 0.180 0.400 0.450 8.93 7.30 6.80 6.16 
18 6 4,000,000 103,285 48,000 0.180 0.400 0.450 7.53 6.21 5.69 5.08 
18 10 4,000,000 103,285 48,000 0.180 0.400 0.450 7.45 6.14 5.62 5.03 
18 14 4,000,000 103,285 48,000 0.180 0.400 0.450 7.37 6.06 5.55 4.97 
18 18 4,000,000 103,285 48,000 0.180 0.400 0.450 7.27 5.98 5.48 4.90 
18 6 4,000,000 124,211 60,000 0.180 0.400 0.450 6.41 5.33 4.81 4.25 
18 10 4,000,000 124,211 60,000 0.180 0.400 0.450 6.35 5.26 4.75 4.20 
18 14 4,000,000 124,211 60,000 0 .180 0.400 0.450 6.28 5.19 4.69 4.15 
18 18 4,000,000 124,211 60,000 0.180 0.400 0.450 6.20 5.12 4.62 4.09 
20 6 4,000,000 18,511 6,000 0.180 0.400 0.450 22.85 25.21 22.50 22.06 
20 10 4,000,000 18,511 6,000 0.180 0.400 0.450 22.66 25.11 22.40 21.96 
20 14 4,000,000 18,511 6,000 0.180 0.400 0.450 22.44 25.00 22.28 21.84 
20 18 4,000,000 18,511 6,000 0.180 0.400 0.450 22.19 24.88 22.15 21.71 
20 6 4,000,000 32,832 12,000 0.180 0.400 0.450 16.79 14.94 14.04 13.46 
20 10 4,000,000 32,832 12,000 0.180 0.400 0.450 16.62 14.87 13.95 13.38 
20 14 4,000,000 32,832 12,000 0.180 0.400 0.450 16.43 14.78 13.85 13.28 
20 18 4,000,000 32,832 12,000 0.180 0.400 0.450 16.21 14.69 13.73 13.18 
20 6 4,000,000 45,906 18,000 0.180 0.400 0.450 13.38 11.13 10.60 10.00 -----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD {can't) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
{INCHES) {PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE {INCHES X 10 -----------------------------------------------------------------------------------------------
20 10 4,000,000 45,906 18,000 0.180 0.400 0.450 13.24 11.06 10.52 9.93 
20 14 4,000,000 45,906 18,000 0.180 0.400 0.450 13.08 10.99 10.43 9.85 
20 18 4,000,000 45,906 18,000 0.180 0.400 0.450 12.90 10.90 10.33 9.79 
20 6 4,000,000 58,233 24,000 0.180 0.400 0.450 11.19 9.09 8.66 8.07 
20 10 4,000,000 58,233 24,000 0.180 0.400 0.450 11.08 9.02 8.59 8.01 
20 14 4,000,000 58,233 24,000 0.130 0.400 0.450 10.94 8.95 8.51 7.93 
20 18 4,000,000 58,233 24,000 0.180 0.400 0.450 10.79 8.87 8.42 7. 86 
20 6 4,000,000 70,030 30,000 0.180 0.400 0.450 9.67 7.78 7.38 6.82 
20 10 4,000,000 70,030 30,000 0.180 0.400 0.450 9.57 7.72 7.32 6.76 
20 14 4,000,000 70,030 30,000 0.180 0.400 0.450 9.46 7.65 7.24 6.69 
20 18 4,000,000 70,030 30,000 0.180 0.400 0.450 9.33 7.58 7.16 6.63 
20 6 4,000,000 81,423 36,000 0.180 0.400 0.450 8.55 6. 87 6.47 5.93 
20 10 4,000,000 81,423 36,000 0.180 0.400 0.450 8.46 6.81 6.41 5.88 
20 14 4,000,000 81,423 36,000 0.180 0.400 0.450 8.36 6.74 6.34 5. 82 
20 18 4,000,000 81,423 36,000 0.180 0.400 0.450 8.25 6.67 6.27 5.75 
20 6 4,000,000 103,285 48,000 0.180 0.400 0.450 7.00 5.64 5.24 4.75 
20 10 4,000,000 103,285 48,000 0.180 0.400 0.450 6.93 5.59 5.19 4.70 
20 14 4,000,000 103,285 48,000 0.180 0.400 0.450 6.85 5.53 5.13 4.65 Ln 20 18 4,000,000 103,285 48,000 0.180 0.400 0.450 6.77 5.46 5.07 4.60 N 
20 6 4,000,000 124,211 60,000 0.180 0.400 0.450 5.98 4.85 4.45 3.98 
20 10 4,000,000 124,211 60,000 0 .180 0.400 0.450 5.93 4.80 4.40 3.94 
20 14 4,000,000 124,211 60,000 0.180 0.400 0.450 5.86 4.74 4.34 3.90 
20 18 4,000,000 124,211 60,000 0.130 0.400 0.450 5.79 4.68 4.29 3.85 
4 6 6,000,000 18,396 6,000 0.130 0.400 0.450 99.68 87.17 70.59 55.52 
4 10 6,000,000 18,396 6,000 0.180 0.400 0.450 92' 74 84.12 68.42 54.24 
4 14 6,000,000 18,396 6,000 0 .180 0.400 0.450 89.76 80.75 65.89 52.62 
4 18 6,000,000 18,396 6,000 0.180 0.400 0.450 86.97 77.40 63.29 50.85 
4 6 6,000,000 32,881 12,000 0.180 0.400 0.450 58.92 51.11 38.70 28.62 
4 10 6,000,000 32,881 12,000 0.180 0.400 0.450 56.46 48.95 37.34 27.99 
4 14 6,000,000 32,881 12,000 0.180 0.400 0.450 54.16 46.72 35.82 27.18 
4 18 6,000,000 32,881 12,000 0.180 0.400 0.450 52.17 44.64 34.31 26.27 
4 6 6,000,000 46,182 18,000 0.180 0.400 0.450 44.27 37.01 26.78 19.09 
4 10 6,000,000 46,182 18,000 0.180 0.400 0.450 42.07 35.31 25.81 18.73 
4 14 6,000,000 46,182 18,000 0.180 0.400 0.450 40.29 33.62 24 74 18.23 
4 18 6,000,000 46,182 18,000 0.180 0.400 0.450 38.72 32.09 23.68 17.66 
4 6 6,000,000 58,769 24,000 0.180 0.400 0.450 36.04 29.29 20.47 14.24 
4 10 6,000,000 58,769 24,000 0.180 0.400 0.450 34.23 27.88 19.73 14.01 
4 14 6,000,000 58,769 24,000 0.180 0.400 0.450 32.63 26 51 18.91 13.67 
4 18 6,000,000 58,769 24,000 0.180 0.400 0.450 31.33 25.29 18.11 13.27 
4 6 6,000,000 70,850 30,000 0.180 0.400 0.450 30.67 24.35 16.55 11.31 
4 10 6,000,000 70,850 30,000 0.180 0.400 0.450 29.07 23.14 15.96 11.16 
4 14 6,000,000 70,850 30,000 0.180 0.400 0.450 27.68 21. 99 15.31 10.91 
4 18 6,000,000 70,850 30,000 0.180 0.400 0.450 26.57 20.98 14.67 10.61 
4 6 6,000,000 82,542 36,000 0.180 0.400 0.450 26.84 20.89 13.88 9.35 
4 10 6,000,000 82,542 36,000 0.180 0.400 0.450 25.41 15.83 13.39 9.26 
4 14 6,000,000 82,542 36,000 0.180 0.400 0.450 24.19 18.84 12.85 9.07 
-----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' t J 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
[INCHES) [PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES x 10 ) 
-----------------------------------------------------------------------------------------------
4 18 6,000,000 82,542 36,000 0.18C 0.400 0.450 23.22 17.98 12.32 8.83 
4 6 6,000,000 105,039 48,000 0.180 0.400 0.450 21.70 16.34 10.46 6.92 
4 10 6,000,000 105,039 48,000 0.180 0.400 0.450 20.52 15.50 10.12 6.88 
4 14 6,000,000 105,039 48,000 0.180 0.400 0.450 19.54 14.72 9.72 6.76 
4 18 6,000,000 105,039 48,000 0.180 0.400 0.450 18.76 14.06 9.33 6.61 
4 6 6,000,000 126,632 60,000 0.180 0.400 0.450 18.37 13.46 8.37 5.47 
4 10 6,000,000 126,632 60,000 0.180 0.400 0.450 17.36 12.76 8.11 5.46 
4 14 6,000,000 126,632 60,000 0.180 0.400 0.450 16.54 12.12 7.81 5.38 
4 18 6,000,000 126,632 60,000 0.180 0.400 0.450 15.90 11.58 7.51 5.27 
6 6 6,000,000 18,396 6,000 0.180 0.400 0.450 69.21 63.03 55.71 47.94 
6 10 6,000,000 18,396 6,000 0.180 0.400 0.450 68.18 61.75 54.67 47.15 
6 14 6,000,000 18,396 6,000 0.180 0.400 0.450 66.96 60.22 53 41 46.17 
6 18 6,000,000 18,396 6,000 0.180 0.400 0.450 65.62 58.59 52.04 45.06 
6 6 6,000,000 32,881 12,000 0.180 0.400 0.450 41.40 38.16 32.16 26.37 
6 10 6,000,000 32,881 12,000 0.180 0.400 0.450 40.57 37.18 31.41 25.87 
6 14 6,000,000 32,881 12,000 0.180 0.400 0.450 39.69 36.08 30.54 25.25 
6 18 6,000,000 32,881 12,000 0.180 0.400 0.450 38.82 34.96 29.63 24.58 
l.n 6 6 6,000,000 46,182 18,000 0.180 0.400 0.450 31.00 28.21 23.02 18.28 w 6 10 6,000,000 46,182 18,000 0.180 0.400 0.450 30.24 27.40 22.43 17.92 
6 14 6,000,000 46,182 18,000 0.180 0.400 0.450 29.49 26.52 21.76 17.48 
6 18 6,000,000 46,182 18,000 0.180 0.400 0.450 28.78 25.65 21.07 17.00 
6 6 6,000,000 58,769 24,000 0.180 0.400 0.450 25.34 22.68 18.05 13.99 
6 10 6,000,000 58,769 24,000 0.180 0.400 0.450 24.63 21.98 17.56 13.71 
6 14 6,000,000 58,769 24,000 0.180 0.400 0.450 23.96 21.24 17.01 13.37 
6 18 6,000,000 58,769 24,000 0.180 0.400 0.450 23.35 20.52 16.46 13.00 
6 6 6,000,000 70,850 30,000 0.180 0.400 0.450 21.69 19.11 14.88 11.31 
6 10 6,000,000 70,850 30,000 0.180 0.400 0.450 21.03 18.49 14.46 11.09 
6 14 6,000,000 70,850 30,000 0.180 0.400 0.450 20.42 17.85 14.00 10.82 
6 18 6,000,000 70,850 30,000 0.180 0.400 0.450 19. 87 17.23 13.54 10.53 
6 6 6,000,000 82,542 36,000 0.180 0.400 0.450 19.11 16.59 12.68 9.48 
6 10 6,000,000 82,542 36,000 0.180 0.400 0.450 18.49 16.03 12.32 9.30 
6 14 6,000,000 82,542 36,000 0.180 0.400 0.450 17.92 15.46 11.92 9.08 
6 18 6,000,000 82,542 36,000 0.180 0.400 0.450 17.43 14.92 11.52 8.84 
6 6 6,000,000 105,039 48,000 0.180 0.400 0.450 15.64 13.23 9.80 7.14 
6 10 6,000,000 105,039 48,000 0.180 0.400 0.450 15.08 12.75 9.51 7.02 
6 14 6,000,000 105,039 48,000 0.180 0.400 0.450 14.59 12.29 9.21 6.86 
6 18 6,000,000 105,039 48,000 0.180 0.400 0.450 14.17 11.86 8.90 6.69 
6 6 6,000,000 126,632 60,000 0.180 0.400 0.450 13.37 11.06 7.99 5. 71 
6 10 6,000,000 126,632 60,000 0.180 0.400 0.450 12.87 10.66 7.76 5.62 
6 14 6,000,000 126,632 60,000 0.180 0.400 0.450 12.44 10.26 7.51 5.50 
6 18 6,000,000 126,632 60,000 0.180 0.400 0.450 12.07 9.91 7.26 5.37 
8 6 6,000,000 18,396 6,000 0.180 0.400 0.450 56.76 43.45 45.13 40.64 
8 10 6,000,000 18,396 6,000 0.180 0.400 0.450 56.10 47.82 44.57 40.17 
8 14 6,000,000 18,396 6,000 0.180 0.400 0.450 55.26 47.05 43.88 39.58 
8 18 6,000,000 18,396 6,000 0.180 0.400 0.450 54.29 46.21 43.09 38.91 
8 6 6,000,000 32,881 12,000 0.180 0.400 0.450 33.39 29.99 26.75 23.24 
-----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con't) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
NO.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 -----------------------------------------------------------------------------------------------
8 10 6,000,000 32,881 12,000 0.180 0.400 0.450 32.95 29.45 26.31 22.90 
8 14 6,000,000 32,881 12,000 0.180 0.400 0.450 32.44 28.84 25.80 22.48 
8 18 6,000,000 32,881 12,000 0.180 0.400 0.450 31.88 28.18 25.24 22.03 
8 6 6,000,000 46,182 18,000 0.180 0.400 0.450 24.60 22.46 19.51 16.52 
8 10 6,000,000 46,182 18,000 0.180 0.400 0.450 24.24 22.01 19.14 16.25 
8 14 6,000,000 46,182 18,000 0.180 0.400 0.450 23.84 21. 49 18.73 15.94 
8 18 6,000,000 46,182 18,000 0.180 0.400 0.450 23.42 20.96 18.28 15.59 
8 6 6,000,000 58,769 24,000 0.180 0.400 0.450 19.91 18.23 15.51 12.88 
8 10 6,000,000 58,769 24,000 0.180 0.400 0.450 19.58 17.83 15.20 12.66 
8 14 6,000,000 58,769 24,000 0.180 0.400 0.450 19.23 17.38 14.85 12.40 
8 18 6,000,000 58,769 24,000 0.180 0.400 0.450 18. 88 16.93 14.48 12.12 
8 6 6,000,000 70,850 30,000 0.180 0.400 0.450 16.94 15.47 12.95 10.57 
8 10 6,000,000 70,850 30,000 0.180 0.400 0.450 16.64 15.11 12.67 10.39 
8 14 6,000,000 70,850 30,000 0.180 0.400 0.450 16.32 14.72 12.36 10.17 
8 18 6,000,000 70,850 30,000 0.180 0.400 0.450 16.02 14.32 12.05 9.94 
8 6 6,000,000 82,542 36,000 0.180 0.400 0.450 14.88 13.51 11.15 8.97 
8 10 6,000,000 82,542 36,000 0.180 0.400 0.450 14.59 13.18 10.90 8.81 
ll' 8 14 6,000,000 82,542 36,000 0.180 0.400 0.450 14.30 12.83 10.63 8.63 _,_ 8 18 6,000,000 82,542 36,000 0.180 0.400 0.450 14.03 12.48 10.35 8.43 
8 6 6,000,000 105,039 48,000 0.180 0.400 0.450 12.16 10. 88 8.76 6.89 
8 10 6,000,000 105,039 48,000 0.180 0.400 0 450 11.89 10.60 8.56 6.77 
8 14 6,000,000 105,039 48,000 0.180 0.400 0.450 11.64 10.30 8.33 6.62 
8 18 6,000,000 105,039 48,000 0.180 0.400 0.450 11.40 10.02 8.11 6.47 
8 6 6,000,000 126,632 60,000 0.180 0.400 0.450 10.42 9.18 7.24 5.58 
8 10 6,000,000 126,632 60,000 0. 180 0.400 0.450 10.17 8.93 7.07 5.49 
8 14 6,000,000 126,632 60,000 0.180 0.400 0.450 9.93 8.68 6.88 5.38 
8 18 6,000,000 126,632 60,000 0.180 0.400 0.450 9.73 8.43 6.69 5.25 
10 6 6,000,000 18,396 6,000 0.180 0.400 0.450 47.75 39.23 37.65 34.84 
10 10 6,000,000 18,396 6,000 0.180 0.400 0.450 47.22 38.89 37.30 34.54 
10 14 6,000,000 18,396 6,000 0.180 0.400 0.450 46.57 38.49 36.88 34.16 
10 18 6,000,000 18,396 6,000 0.180 0.400 0.450 45.80 38.04 36.39 33.73 
10 6 6,000,000 32,881 12,000 0.180 0.400 0.450 28.66 24.43 22.58 20.39 
10 10 6,000,000 32,881 12,000 0.180 0.400 0.450 28.33 24.12 22.40 20.16 
10 14 6,000,000 32,881 12,000 0. 180 0.400 0.450 27.94 23.75 22.07 19. 88 
10 18 6,000,000 32,881 12,000 0.180 0.400 0.450 27.49 23.36 21. 71 19.57 
10 6 6,000,000 46,182 18,000 0.180 0.400 0.450 21.04 18.48 16.72 14.73 
10 10 6,000,000 46,182 18,000 0.180 0.400 0.450 20.79 18.19 16.49 14.54 
10 14 6,000,000 46,182 18,000 0.180 0.400 0.450 20.50 17.87 16.21 14.32 
10 18 6,000,000 46,182 18,000 0.180 0.400 0.450 20.18 17.53 15.92 14.07 
10 6 6,000,000 58,769 24,000 0.180 0.400 0.450 16.91 15 .10 13.42 11.63 
10 10 6,000,000 58,769 24,000 0.180 0.400 0.450 16.70 14.85 13.21 11.47 
10 14 6,000,000 58,769 24,000 0.180 0.400 0.450 16.46 14.56 12.97 11.28 
10 18 6,000,000 58,769 24,000 0.180 0.400 0.450 16.21 14.27 12.72 11.07 
10 6 6,000,000 70,850 30,000 0.180 0.400 0.450 14.30 12.89 11.28 9.65 
10 10 6,000,000 70,850 30,000 0.180 0.400 0.450 14.12 12.66 11.10 9.51 
10 14 6,000,000 70,850 30,000 0.180 0.400 0.450 13.91 12.40 10.89 9.34 -----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (can't I 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES} I PSI I RATIO SENSORS 
--------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES x 10 -----------------------------------------------------------------------------------------------
10 18 6,000,000 70,850 30,000 0.180 0.400 0.450 13.70 12.14 10.66 9.16 
10 6 6,000,000 82,542 36,000 0.180 0.400 0.450 12.50 11.31 9.78 8.26 
10 10 6,000,000 82,542 36,000 0.180 0.400 0.450 12.32 11.09 9.61 8.13 
10 14 6,000,000 82,542 36,000 0.180 0.400 0.450 12.14 10.86 9.42 7.99 
10 18 6,000,000 82,542 36,000 0.180 0.400 0.450 11.95 10.62 9.22 7.83 
10 6 6,000,000 105,039 48,000 0 .180 0.400 0.450 10.14 9.18 7.77 6.43 
10 10 6,000,000 105,039 48,000 0.180 0.400 0.450 9.98 8.99 7.63 6.33 
10 14 6,000,000 105,039 48,000 0.180 0.400 0.450 9.83 8.79 7.45 6.21 
10 18 6,000,000 105,039 48,000 0.180 0.400 0.450 9.67 8.59 7.30 6.09 
10 6 6,000,000 126,632 60,000 0. !.80 0.400 0.450 8.64 7.78 6.48 5.27 
10 10 6,000,000 126,532 60,000 0.180 0.400 0.450 8.50 7.62 6.35 5.19 
10 14 6,000,000 126,632 60,000 0.180 0.400 0.450 8.36 7.44 6.22 5.09 
10 18 6,000,000 126,632 60,000 0.180 0.400 0.450 8.23 7.27 6.08 4.99 
12 6 6,000,000 18,396 6,000 0.180 0.400 0.450 39.77 33.37 32.10 30.32 
12 10 6,000,000 18,396 6,000 0.180 0.400 0.450 39.38 33.17 31.87 30.11 
12 14 6,000,000 18,396 6,000 0.180 0.400 0.450 38.88 32.84 31. 58 29.86 
12 18 6,000,000 18,396 6,000 0.180 0.400 0.450 38.29 32.66 31.26 29.57 
lJ> 12 6 6,000,000 32,881 12,000 0.180 0.400 0.450 24.98 20.57 19.59 18.01 
lJ> 12 10 6,000,000 32,881 12,000 0.180 0.400 0.450 24.71 20.38 19.41 17.85 
12 14 6,000,000 32,881 12,000 0.180 0.400 0.450 24.38 20.16 19.18 17.66 
12 18 6,000,000 32,881 12,000 0.180 0.400 0.450 24.00 19.92 18.93 17.44 
12 6 6,000,000 46,182 18,000 0.180 0.400 0.450 18.55 15.59 14.56 13.16 
12 10 6,000,000 46,182 18,000 0.180 0.400 0.450 18.35 15.41 14.40 13.03 
12 14 6,000,000 46,182 18,000 0.180 0.400 0.450 18.11 15.21 14.21 12.86 
12 18 6,000,000 46,182 18,000 0.180 0.400 0.450 17.83 14.99 14.00 12.68 
12 6 6,000,000 58,769 24,000 0.180 0.400 0.450 14.94 12.80 11.75 10.48 
12 10 6,000,000 58,769 24,000 0.180 0.400 0.450 14.77 12.64 11.61 10.36 
12 14 6,000,000 58,769 24,000 0.180 0.400 0.450 14.58 12.45 11.44 10.22 
12 18 6,000,000 58,769 24,000 0.180 0.400 0.450 14.37 12.25 11.26 10.07 
12 6 6,000,000 70,850 30,000 0.180 0.400 0.450 12.62 10.97 9.93 8.76 
12 10 6,000,000 70,850 30,000 0.180 0.400 0.450 12.48 10.82 9.80 8.65 
12 14 6,000,000 70,850 30,000 0.180 0.400 0.450 12.32 10.64 9.65 8.53 
12 18 6,000,000 70,850 30,000 0.180 0.400 0.450 12.14 10.46 9.49 8.39 
12 6 6,000,000 82,542 36,000 0.180 0.400 0.450 11.00 9.66 8.64 7.54 
12 10 6,000,000 82,542 36,000 0.180 0.400 0.450 10.87 9.52 8.52 7.45 
12 14 6,000,000 82,542 36,000 0.180 0.400 0.450 10.73 9.35 8.38 7.34 
12 18 6,000,000 82,542 36,000 0.180 0.400 0.450 10.58 9.19 8.24 7.22 
12 6 6,000,000 105,039 48,000 0.180 0.400 0.450 8.88 7.89 6.92 5.94 
12 10 6,000,000 105,039 48,000 0.180 0.400 0.450 8.77 7.76 6.81 5.86 
12 14 6,000,000 105,039 48,000 0.180 0.400 0.450 8.66 7.62 6.70 5.76 
12 18 6,000,000 105,039 48,000 0.180 0.400 0.450 8.53 7.47 6.58 5.67 
12 6 6,000,000 126,632 60,000 0.180 0.400 0.450 7.53 6.72 5.81 4.91 
12 10 6,000,000 126,632 60,000 0.180 0.400 0.450 7.44 6.61 5.71 4.84 
12 14 6,000,000 126,632 60,000 0.180 0.400 0.450 7.34 6.48 5.61 4.76 
12 18 6,000,000 126,632 60,000 0.180 0.400 0.450 7.24 6.35 5.51 4.68 
14 6 6,000,000 18,396 6,000 0.180 0.400 0.450 32.66 29.50 27.82 26.76 
-----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD {con'\) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
{INCHES) {PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE {INCHES X 10 
-----------------------------------------------------------------------------------------------
14 10 6,000,000 18,396 6,000 0.180 0.400 0.450 32.36 29.36 27.65 26.61 
14 14 6,000,000 18,396 6,000 0.180 0.400 0.450 32.00 29.20 27.46 26.43 
14 18 6,000,000 18,396 6,000 0.180 0.400 0.450 31.56 29.02 27.23 26.22 
14 6 6,000,000 32,881 12,000 0.180 0.400 0.450 21.70 17.88 17. 18 16.07 
14 10 6,000,000 32,881 12,000 0.180 0. 400 0.450 21.49 17.75 17.05 15.95 
14 14 6,000,000 32,881 12,000 0.180 0.400 0.450 21.22 17.61 16.89 15.81 
14 18 6,000,000 32,881 12,000 0.180 0.400 0.450 20.90 17.46 16.71 15.65 
14 6 6,000,000 46,182 18,000 0.180 0.400 0.450 16.46 13.49 12.85 11. 83 
14 10 6,000,000 46,182 18,000 0.180 0.400 0.450 16.29 13.38 12.74 11.73 
14 14 6,000,000 46,182 18,000 0.180 0.400 0.450 16.09 13.24 12.60 11.61 
14 18 6,000,000 46,182 18,000 0.180 0.400 0.450 15.85 13.10 12.44 11.48 
14 6 6,000,000 58' 769 24,000 0.180 0.400 0.450 13.38 11 '08 10.42 9.48 
14 10 6,000,000 58,769 24,000 0.180 0.400 0.450 13.24 10.97 10.32 9.39 
14 14 6,000,000 58,769 24,000 0.180 0.400 0.450 13.08 10.84 10.19 9.29 
14 18 6,000,000 58,769 24,000 0.180 0.400 0.450 12.89 10.71 10.06 9.17 
14 6 6,000,000 70,850 30,000 0.180 0.400 0.450 11.35 9.52 8.84 7.96 
14 10 6,000,000 70,850 30,000 0.180 0.400 0.450 11.24 9.41 8.74 7.88 
V> 14 14 6,000,000 70,850 30,000 0.180 0.400 0.450 11.10 9.29 8.63 7.79 
"' 14 18 6,000,000 70,850 30,000 0.180 0.400 0.450 10.94 9.16 8.51 7.68 14 6 6,000,000 82,542 36,000 0.180 0.400 0.450 9.91 8.40 7.72 6.89 
14 10 6,000,000 82,542 36,000 0.180 0.400 0.450 9. 81 8.30 7.63 6.82 
14 14 6,000,000 82,542 36,000 0.180 0,400 0,450 9.69 8.18 7.52 6.73 
14 18 6,000,000 82,542 36,000 0.180 0.400 0,450 9.56 8.06 7.41 6.64 
14 6 6,000,000 105,039 48,000 0.180 0.400 0,450 8.00 6 '89 6.21 5.47 
14 10 6,000,000 105,039 48,000 0.180 0.400 0.450 7.91 6.79 6.13 5.40 
14 14 6,000,000 105,039 48,000 0.180 0.400 0.450 7.82 6.69 6.04 5.33 
14 18 6,000,000 105,039 48,000 0.180 0.400 0.450 7.71 6.58 5.95 5.25 
14 6 6,000,000 126,632 60,000 0.180 0.400 0.450 6.78 5.89 5.24 4.55 
14 10 6,000,000 126,632 60,000 0.180 0.400 0.450 6.70 5.81 5.17 4.49 
14 14 6,000,000 126,632 60,000 0.180 0.400 0.450 6.62 5. 71 5.09 4.43 
14 18 6,000,000 126,632 60,000 0.180 0.400 0.450 6.54 5.62 5.01 4.36 
16 6 6,000,000 18,396 6,000 0.180 0.400 0.450 26.54 26.77 24.47 23.87 
16 10 6,000,000 18,396 6,000 0.180 0.400 0.450 26 '32 26.66 24.36 23.76 
16 14 6,000,000 18,396 6,000 0.180 0.400 0.450 26.06 26.54 24.22 23.63 
16 18 6,000,000 18,396 6,000 0.180 0.400 0.450 25.75 26.41 24.07 23.47 
16 6 6,000,000 32,881 12,000 0.180 0.400 0.450 18.70 15.97 15.24 14.48 
16 10 6,000,000 32.881 12,000 0.180 0.400 0.450 18.52 15.89 15.14 14.39 
16 14 6,000,000 32,881 12,000 0.180 0.400 0.450 18.30 15.79 15.02 14.28 
16 18 6,000,000 32,881 12,000 0.180 0.400 0.450 18.05 15.68 14.88 14.16 
16 6 6,000,000 46,182 18,000 0.180 0.400 0.450 14.57 11.96 11.47 10.72 
16 10 6,000,000 46,182 18,000 0.180 0.400 0.450 14.42 11.88 11.38 10.64 
16 14 6,000,000 46,182 18,000 0.180 0.400 0.450 14.25 11.79 11.28 10.55 
16 18 6,000,000 46,182 18,000 0.180 0.400 0.450 14.05 11.69 11.16 10.44 
16 6 6,000,000 58,769 24,000 0.180 0.400 0.450 12.01 9.79 9.34 8.63 
16 10 6,000,000 58,769 24,000 0.180 0.400 0.450 11.89 9.71 9.26 8.56 
16 14 6,000,000 58,769 24,000 0.180 0.400 0.450 11.75 9.63 9.17 8.48 
-----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' I) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 -----------------------------------------------------------------------------------------------
16 18 6,000,000 58,769 24,000 0.180 0.400 0.450 11.58 9.53 9.06 8.38 
16 6 6,000,000 70,850 30,000 0.180 0.400 0.450 10.28 8.40 7.95 7.27 
16 10 6,000,000 70,850 30,000 0.180 0.400 0.450 10.17 8.32 7. 87 7.21 
16 14 6,000,000 70,850 30,000 0.180 0.400 0.450 10.05 8.24 7.79 7.14 
16 18 6,000,000 70,850 30,000 0.180 0.400 0.450 9.91 8.15 7.69 7.06 
16 6 6,000,000 82,542 36,000 0.180 0.400 0.450 9.02 7.42 6.95 6.32 
16 10 6,000,000 82,542 36,000 0.180 0.400 0.450 8.93 7.34 6.88 6.26 
16 14 6,000,000 82,542 36,000 0.180 0.400 0.450 8.82 7.26 6.81 6.19 
16 18 6,000,000 82,542 36,000 0.180 0.400 0.450 8.70 7.18 6.72 6.12 
16 6 6,000,000 105,039 48,000 0.180 0.400 0.450 7.31 6.10 5.62 5.04 
16 10 6,000,000 105,039 48,000 0.180 0.400 0.450 7.24 6.03 5.56 9.99 
16 14 6,000,000 105,039 48,000 0.180 0.400 0.450 7.15 5.95 5.49 9.93 
16 18 6,000,000 105,039 48,000 0.180 0.400 0.450 7.06 5.87 5.42 9.87 
16 6 6,000,000 126,632 60,000 0.180 0.400 0.450 6.20 5.23 4.76 4.22 
16 10 6,000,000 126,632 60,000 0.180 0.400 0.450 6.14 5.16 4.70 4.17 
16 14 6,000,000 126,632 60,000 0.180 0.400 0.450 6.07 5.09 4.64 4.12 
16 18 6,000,000 126,632 60,000 0.180 0.400 0.450 6.00 5.02 4.57 4.07 
"' 18 6 6,000,000 18,396 6,000 0.180 0.400 0.450 21.47 24.66 21.86 21. 49 " 18 10 6,000,000 18,396 6,000 0.180 0.400 0.450 21.32 24.58 21.78 21.40 
18 14 6,000,000 18,396 6,000 0.180 0.400 0.450 21.14 24.48 21.68 21.30 
18 18 6,000,000 18,396 6,000 0.180 0.400 0.450 20.92 24.37 21.57 21.18 
18 6 6,000,000 32,881 12,000 0.180 0.400 0.450 15.98 14.58 13.65 13.14 
18 10 6,000,000 32,881 12,000 0.180 0.400 0.450 15.84 14.51 13.57 13.07 
18 14 6,000,000 32,881 12,000 0.180 0.400 0.450 15.67 14.44 13.48 12.99 
18 18 6,000,000 32,881 12,000 0.180 0.400 0.450 15.47 14.36 13.38 12.89 
18 6 6,000,000 46,182 18,000 0.180 0.400 0.450 12.81 10.83 10.32 9.78 
18 10 6,000,000 46,182 18,000 0.180 0.400 0.450 12.69 10.77 10.26 9.72 
18 14 6,000,000 46,182 18,000 0.180 0.400 0.450 12.54 10.70 10.17 9.64 
18 18 6,000,000 46,182 18,000 0.180 0.400 0.450 12.38 10.63 10.08 9.56 
18 6 6,000,000 58,769 24,000 0.180 0.400 0.450 10.75 8.82 8.44 7.90 
18 10 6,000,000 58,769 24,000 0.180 0.400 0.450 10.64 8.76 8.38 7.84 
18 14 6,000,000 58,769 24,000 0.180 0.400 0.450 10.52 8.70 8.30 7.78 
18 18 6,000,000 58,769 24,000 0.180 0.400 0.450 10.38 8.63 8.22 7. 71 
18 6 6,000,000 70,850 30,000 0.180 0.400 0.450 9.29 7.55 7.20 6.68 
18 10 6,000,000 70,850 30,000 0.180 0.400 0.450 9.20 7.49 7.14 6.63 
18 14 6,000,000 70,850 30,000 0.180 0.400 0.450 9.09 7.43 7.08 6.57 
18 18 6,000,00G 70,850 30,000 0.180 0.400 0.450 8.97 7.37 7.00 6.51 
18 6 6,000,000 82,542 36,000 0.180 0.400 0.450 8.22 6.66 6.32 5.82 
18 10 6,000,000 82,542 36,000 0.180 0.400 0.450 8.13 6.60 6.26 5.77 
18 14 6,000,000 82,542 36,000 0.180 0.400 0.450 8.04 6.54 6.20 5. 71 
18 18 6,000,000 82,542 36,000 0.180 0.400 0.450 7.93 6.48 6.13 5.66 
18 6 6,000,000 105,039 48,000 0.180 0.400 0.450 6.72 5.47 5.13 9.66 
18 10 6,000,000 105,039 48,000 0.180 0.400 0.450 6.65 5.41 5.08 9.62 
18 14 6,000,000 105,039 48,000 0.180 0.400 0.450 6.58 5.36 5.02 9.57 
18 18 6,000,000 105,039 48,000 0.180 0.400 0.450 6.49 5.30 14.96 9.52 
18 6 6,000,000 126,632 60,000 0.180 0.400 0.450 5.73 4.70 4.35 3.92 
-----------------------------------------------------------------------------------------------
TABLE 4. ROAD RATER DEFLECTIONS 600 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' I) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
[INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 ) -----------------------------------------------------------------------------------------------
18 10 6,000,000 126,632 60,000 0.180 0.400 0.450 5.67 4.65 4.30 3.88 
18 14 6,000,000 126,632 60,000 0.180 0.400 0.450 5.61 4.59 4.25 3.84 
18 18 6,000,000 126,632 60,000 0.180 0.400 0.450 5.54 4.54 4.20 3.79 
20 6 6,000,000 18,396 6,000 0.180 0.400 0.450 17.40 22.92 19.82 19.48 
20 10 6,000,000 18,396 6,000 0.180 0.400 0.450 17.29 22.85 19.76 19.41 
20 14 6,000,000 18,396 6,000 0.180 0.400 0.450 17.16 22.76 19.69 19.33 
20 18 6,000,000 18,396 6,000 0.180 0.400 0.450 17.01 22.66 19.60 19.24 
20 10 6,000,000 32,881 12,000 0.180 0.400 0.450 13.47 13.45 12.28 11.96 
20 14 6,000,000 32,881 12,000 0.180 0.400 0.450 13.58 13.50 12.34 12.01 
20 14 6,000,000 32,881 12,000 0 .180 0.400 0.450 13.34 13.39 12.22 11.89 
20 18 6,000,000 32,881 12,000 0.180 0.400 0.450 13.19 13.33 12.14 11.81 
20 6 6,000,000 46,182 18,000 0.180 0.400 0.450 11.20 9.97 9.36 8.98 
20 10 6,000,000 46,182 18,000 0.180 0.400 0.450 11.10 9.92 9.31 8.93 
20 14 6,000,000 46,182 18,000 0.180 0.400 0.450 10.98 9.87 9.25 8.87 
20 18 6,000,000 46,182 18,000 0.180 0.400 0.450 10.84 9.81 9.18 8.80 
20 6 6,000,000 58,769 24,000 0.180 0.400 0.450 9.57 8.08 7.68 7.28 
20 10 6,000,000 58,769 24,000 0.180 0.400 0.450 9.48 8.04 7.63 7.23 
20 14 6,000,000 58,769 24,000 0.180 0.400 0.450 9.37 7.99 7.57 7.18 
Ln 20 18 6,000,000 58,769 24,000 0.180 0.400 0.450 9.25 7.94 7.51 7.12 (Xl 
20 6 6,000,000 70,850 30,000 0.180 0.400 0.450 8.38 6.89 6.57 6.17 
20 10 6,000,000 70,850 30,000 0.180 0.400 0.450 8.29 6.85 6.52 6.13 
20 14 6,000,000 70,850 30,000 0.180 0.400 0.450 8.20 6.80 6.47 6.08 
20 18 6,000,000 70,850 30,000 0.180 0.400 0.450 8.09 6 65 6.41 6.02 
20 6 6,000,000 82,542 36,000 0.180 0.400 0.450 7.47 6.06 5.78 5.38 
20 10 6,000,000 82,542 36,000 0.180 0.400 0.450 7.40 6.02 5.73 5.34 
20 14 6,000,000 82,542 36,000 0.180 0.400 0.450 7.31 5 97 5.68 5.30 
20 18 6,000,000 82,542 36,000 0.180 0.400 0.450 7.22 5.93 5.63 5.25 
20 6 6,000,000 105,039 48,000 0.180 0.400 0.450 6.18 19.97 14.70 9.33 
20 10 6,000,000 105,039 48,000 0.180 0.400 0.450 6.12 19.93 14.66 9.29 
20 14 6,000,000 105,039 48,000 0.180 0.400 0.450 6.05 19.88 14.62 9.26 
20 18 6,000,000 105,039 48,000 0.180 0.400 0.450 5.97 19.84 14.57 9.21 
20 6 6,000,000 126,632 60,000 0.180 0.400 0.450 5.30 4.26 4.00 3.65 
20 10 6,000,000 126,632 60,000 0.180 0.400 0.450 5.25 4.23 3.96 3.62 
20 14 6,000,000 126,632 60,000 0.180 0.400 0.450 5.20 4.18 3.92 3.58 
20 18 6,000,000 126,632 60,000 0.180 0.400 0.450 5.13 4.14 3.88 3.54 
-----------------------------------------------------------------------------------------------
TABLE 5. LINEAR REGRESSION EQUATIONS 
FOR ROAD RATER DEFLECTIONS VS SUBGRADE MODULUS 
log(DEFLECTION) = m log(SUBGRADE MODLULUS) + b 
===================================================================== 
THICKNESS 
OF 
LAYERS MODULUS OF 
(INCHES) ELASTICITY POUNDS FORCE 
--------- SENSOR OF AC PEAK-TO-PEAK 
PCC DGA NO. I PSI) DYNAMIC LOAD m b 
---------------------------------------------------------------------
4 6 1 2,000,000 600 -0.75446796 4.97265778 
4 6 2 2,000,000 600 -0.87688106 5.36328801 
4 6 3 2,000,000 600 -0.99291257 5.66193197 
4 6 4 2,000,000 600 -1.04096662 5.69200382 
4 10 1 2,000,000 600 -0.75732426 4.95509622 
4 10 2 2,000,000 600 -0.87827386 5.34090996 
4 10 3 2,000,000 600 -0.98120643 5.59565001 
4 10 4 2,000,000 600 -1.02357601 5.61563450 
4 14 1 2,000,000 600 -0.75538933 4.92141416 
4 14 2 2,000,000 600 -0.87651607 5.30638877 
4 14 3 2,000,000 600 -0.97242617 5.53815879 
4 14 4 2,000,000 600 -1.00920707 5.54614182 
4 18 1 2,000,000 600 -0.75200800 4.88515479 
4 18 2 2,000,000 600 -0.87279974 5.26524811 
4 18 3 2,000,000 600 -0.96508390 5.48527907 
4 18 4 2,000,000 600 -0.99722547 5.48274041 
6 6 1 2,000,000 600 -0.71377748 4.66472478 
6 6 2 2,000,000 600 -0.80913629 4.98986072 
6 6 3 2,000,000 600 -0.91914873 5.32139337 
6 6 4 2,000,000 600 -0.99869844 5.52101045 
6 10 1 2,000,000 600 -0.72272724 4.68320524 
6 10 2 2,000,000 600 -0.81483847 4.99418215 
6 10 3 2,000,000 600 -0.91824339 5.30210239 
6 10 4 2,000,000 600 -0.98924051 5.47272297 
6 14 1 2,000,000 600 -0.72771215 4.68676840 
6 14 2 2,000,000 600 -0.81698439 4.98332372 
6 14 3 2,000,000 600 -0.91679171 5.27860854 
6 14 4 2,000,000 600 -0.98164026 5.42906853 
6 18 1 2,000,000 600 -0.72997767 4.68022337 
6 18 2 2,000,000 600 -0.81671402 4.96236985 
6 18 3 2,000,000 600 -0.91510116 5.25304589 
6 18 4 2,000,000 600 -0.97514089 5.38777262 
8 6 1 2,000,000 600 -0.70577769 4.52866581 
8 6 2 2,000,000 600 -0.76957307 4.74105759 
8 6 3 2,000,000 600 -0.86206933 5.03378456 
8 6 4 2,000,000 600 -0.94275975 5.26830706 
8 10 1 2,000,000 600 -0.71552383 4.55692185 
8 10 2 2,000,000 600 -0.77579425 4.75261375 
8 10 3 2,000,000 600 -0.86504341 5.03370291 
8 10 4 2,000,000 600 -0.93986277 5. 24711850 
8 14 1 2,000,000 600 -0.72157153 4.57027182 
8 14 2 2,000,000 600 -0.77926255 4.75188630 
8 14 3 2,000,000 600 -0.86714545 5.02848441 
8 14 4 2,000,000 600 -0.93760305 5.22651305 
8 18 1 2,000,000 600 -0.72468190 4. 57141025 
8 18 2 2,000,000 600 -0.78077583 4.74237882 
8 18 3 2,000,000 600 -0.86837224 5.01854700 
8 18 4 2,000,000 600 -0.93554531 5. 20509774 
10 6 1 2,000,000 600 -0.71613961 4.49652245 
10 6 2 2,000,000 600 -0.74239599 4.55368421 
10 6 3 2,000,000 600 -0.82207291 4.81491538 
10 6 4 2,000,000 600 -0.89542764 5.03993670 
10 10 1 2,000,000 600 -0.72324688 4.51727227 
10 10 2 2,000,000 600 -0.74835030 4.56727959 
10 10 3 2,000,000 600 -0.82636395 4.82270839 
10 10 4 2,000,000 600 -0.89587443 5.03359546 
10 14 1 2,000,000 600 -0.72735170 4.52539903 
10 14 2 2,000,000 600 -0.75207046 4.57057618 
10 14 3 2,000,000 600 -0.82985403 4.82594183 
10 14 4 2,000,000 600 -0.89652379 5.02654512 
10 18 1 2,000,000 600 -0.72883258 4.52199668 
10 18 2 2,000,000 600 -0.75504304 4.57016381 
10 18 3 2,000,000 600 -0.83244512 4.82437090 
10 18 4 2,000,000 600 -0.89698886 5.01733498 
12 6 1 2,000,000 600 -0.72641836 4.48159163 
12 6 2 2,000,000 600 -0.72153766 4. 40115077 
12 6 3 2,000,000 600 -0.79358103 4.64612455 
12 6 4 2,000,000 600 -0.85846525 4.85063503 
12 10 1 2,000,000 600 -0.73070739 4.49238558 
59 
TABLE 5. LINEAR REGRESSION EQUATIONS (cont 'd) 
FOR ROAD RATER DEFLECTIONS VS SUBGRADE MODULUS 
log (DEFLECTION I = m log(SUBGRADE MODLULUS) + b 
===================================================================== 
THICKNESS 
OF 
LAYERS MODULUS OF 
(INCHES) ELASTICITY POUNDS FORCE 
--------- SENSOR OF AC PEAK-TO-PEAK 
PCC DGA NO. (PSI) DYNAMIC LOAD m b 
---------------------------------------------------------------------
12 10 2 2,000,000 600 -0.72732314 4 .41620234 
12 10 3 2,000,000 600 -0.79816844 4 .65691304 
12 10 4 2,000,000 600 -0.86054946 4. 85214377 
12 14 1 2,000,000 600 -0.73254796 4 .49254058 
12 14 2 2,000,000 600 -0.73181398 4 .42508055 
12 14 3 2,000,000 600 -0.80212055 4 .66404596 
12 14 4 2,000,000 600 -0.86262716 4.85239561 
12 18 1 2,000,000 600 -o. 73217700 4.48247402 
12 18 2 2,000,000 600 -0.73550007 4.42977289 
12 18 3 2,000,000 600 -0.80534758 4. 66712060 
12 18 4 2,000,000 600 -0.86444680 4.85037370 
14 6 1 2,000,000 600 -0.72730863 4.43734282 
14 6 2 2,000,000 600 -0.70632901 4.27970341 
14 6 3 2,000,000 600 -0.77240493 4.51112314 
14 6 4 2,000,000 600 -0.82983312 4.69533312 
14 10 1 2,000,000 600 -0.72945333 4. 44011146 
14 10 2 2,000,000 600 -0.71204794 4.29607845 
14 10 3 2,000,000 600 -0.77689885 4.52283566 
14 10 4 2,000,000 600 -0.83266198 4.70086015 
14 14 1 2,000,000 600 -0.72972126 4.43435736 
14 14 2 2,000,000 600 -0.71694098 4.30836108 
14 14 3 2,000,000 600 -0.78091017 4.53166358 
14 14 4 2,000,000 600 -0.83544363 4.70518861 
14 18 1 2,000,000 600 -0.72814988 4.41986828 
14 18 2 2,000,000 600 -0.72139315 4.31805443 
14 18 3 2,000,000 600 -0.78429914 4.53692026 
14 18 4 2,000,000 600 -0.83797664 4.70740979 
16 6 1 2,000,000 600 -0.71645916 4.34890798 
16 6 2 2,000,000 600 -0.69709014 4.19000045 
16 6 3 2,000,000 600 -0.75570470 4.39811817 
16 6 4 2,000,000 600 -0.80744541 4.56685265 
16 10 1 2,000,000 600 -0.71733044 4. 34684719 
16 10 2 2,000,000 600 -0.70269701 4.20715401 
16 10 3 2,000,000 600 -0.75998601 4.40991703 
16 10 4 2,000,000 600 -0.81056487 4.57433927 
16 14 1 2,000,000 600 -0.71665978 4.33755172 
16 14 2 2,000,000 600 -0.70784715 4.22188287 
16 14 3 2,000,000 600 -0.76383723 4. 41916717 
16 14 4 2,000,000 600 -0.81363539 4.58079743 
16 18 1 2,000,000 600 -0.71462704 4.32181638 
16 18 2 2,000,000 600 -0.71237149 4.23379569 
16 18 3 2,000,000 600 -0.76698004 4.42500642 
16 18 4 2,000,000 600 -0.81632531 4.58513128 
18 6 1 2,000,000 600 -0.69507865 4.21840699 
18 6 2 2,000,000 600 -0.69361012 4.13056697 
18 6 3 2,000,000 600 -0.74176275 4.29964215 
18 6 4 2,000,000 600 -0.80087759 4.50541358 
18 10 1 2,000,000 600 -0.69526162 4.21374694 
18 10 2 2,000,000 600 -0.69902364 4.14790417 
18 10 3 2,000,000 600 -0.74578069 4. 31108494 
18 10 4 2,000,000 600 -0.79280123 4.46719046 
18 14 1 2,000,000 600 -0.69418943 4.20274652 
18 14 2 2,000,000 600 -0.70437213 4.16416666 
18 14 3 2,000,000 600 -0.74956605 4.32054979 
18 14 4 2,000,000 600 -0.79605604 4.47485569 
18 18 1 2,000,000 600 -0.69228670 4.18805271 
18 18 2 2,000,000 600 -o. 70871814 4.17682859 
18 18 3 2,000,000 600 -0.75221671 4.32532930 
18 18 4 2,000,000 600 -0.79882278 4.48063911 
20 6 1 2,000,000 600 -0.66545537 4.05382369 
20 6 2 2,000,000 600 -0.69470505 4.09577238 
20 6 3 2,000,000 600 -0.72969890 4. 21165687 
20 6 4 2,000,000 600 -0.77505857 4.36598938 
20 10 1 2,000,000 600 -0.66542405 4.04848123 
20 10 2 2,000,000 600 -0.69980448 4.11256729 
20 10 3 2,000,000 600 -0.73339495 4.22236468 
20 10 4 2,000,000 600 -0.77819433 4.37470605 
20 14 1 2,000,000 600 -0.42036512 3.04599564 
20 14 2 2,000,000 600 -0.70466605 4.12805508 
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TABLE 5. LINEAR REGRESSION EQUATIONS (coni 'd) 
FOR ROAD RATER DEFLECTIONS VS SUBGRADE MODULUS 
log(DEFLECTION} = m log(SUBGRADE MODLULUS} + b 
===================================================================== 
THICKNESS 
OF 
LAYERS MODULUS OF 
(INCHES} ELASTICITY POUNDS FORCE 
--------- SENSOR OF AC PEAK-TO-PEAK 
PCC DGA NO. (PSI} DYNAMIC LOAD m b 
---------------------------------------------------------------------
20 14 3 2,000,000 600 -0.73686916 4.23159067 
20 14 4 2,000,000 600 -0.78131882 4.38274941 
20 18 1 2,000,000 600 -0.66279653 4.02466213 
20 18 2 2,000,000 600 -0.70907615 4.14148013 
20 18 3 2,000,000 600 -0.73995319 4.23878153 
20 18 4 2,000,000 600 -0.78415434 4.38916766 
4 6 1 4,000,000 600 -0.72727930 4.78498911 
4 6 2 4,000,000 600 -0.83361068 5.13955952 
4 6 3 4,000,000 600 -0.95438410 5.49069989 
4 6 4 4,000,000 600 -1.02730873 5.64273679 
4 10 1 4,000,000 600 -0.73457822 4.79253191 
4 10 2 4,000,000 600 -0.83873850 5.13858629 
4 10 3 4,000,000 600 -0.94984164 5.45546888 
4 10 4 4,000,000 600 -1.01370881 5.57900420 
4 14 1 4,000,000 600 -0.73765091 4.78432885 
4 14 2 4,000,000 600 -0. 84017196 5.12178613 
4 14 3 4,000,000 600 -0.94610222 5.42083196 
4 14 4 4,000,000 600 -1.00268747 5.52187119 
4 18 1 4,000,000 600 -0.73768776 4.76643507 
4 18 2 4,000,000 600 -0.83875837 5.09444137 
4 18 3 4,000,000 600 -0.94257790 5.38649685 
4 18 4 4,000,000 600 -0.99378513 5.47108030 
6 6 1 4,000,000 600 -0.70559247 4.54706299 
6 6 2 4,000,000 600 -0.77319370 4.77677351 
6 6 3 4,000,000 600 -0.87053616 5.08395423 
6 6 4 4,000,000 600 -0.95485536 5.32703951 
6 10 1 4,000,000 600 -0.71577152 4.57665789 
6 10 2 4,000,000 600 -0.77971606 4.78960128 
6 10 3 4,000,000 600 -0.87326174 5.08297448 
6 10 4 4,000,000 600 -0.95138685 5.30388379 
6 14 1 4,000,000 600 -0.72271046 4. 59295716 
6 14 2 4,000,000 600 -0.78356600 4.79009438 
6 14 3 4,000,000 600 -0.87534430 5. 07743630 
6 14 4 4,000,000 600 -0.94857119 5.28106790 
6 18 1 4,000,000 600 -0.72634405 4.59625526 
6 18 2 4,000,000 600 -0.78494339 4.78021938 
6 18 3 4,000,000 600 -0.87638926 5.06691043 
6 18 4 4,000,000 600 -0.94607101 5.25818044 
8 6 1 4,000,000 600 -0.72167672 4.51363463 
8 6 2 4,000,000 600 -0.73854436 4. 53677167 
8 6 3 4,000,000 600 -0.81721442 4.79565525 
8 6 4 4,000,000 600 -0.89173229 5.02620842 
8 10 1 4,000,000 600 -0.72878899 4.53515037 
8 10 2 4,000,000 600 -0.74440054 4.55098024 
8 10 3 4,000,000 600 -0.82160086 4.80474627 
8 10 4 4,000,000 600 -0.89253376 5.02201605 
8 14 1 4,000,000 600 -0.73337325 4.54567785 
8 14 2 4,000,000 600 -0.74879394 4.55790545 
8 14 3 4,000,000 600 -0.82539582 4.80989836 
8 14 4 4,000,000 600 -0.89355782 5.01706738 
8 18 1 4,000,000 600 -0.70866959 4.45266385 
8 18 2 4,000,000 500 -0.75152585 4.55745154 
8 18 3 4,000,000 600 -0.82819002 4.81019879 
8 18 4 4,000,000 600 -0.89434380 5. 01008676 
10 6 1 4,000,000 600 -0.73859543 4.51193367 
10 6 2 4,000,000 600 -0.71428452 4.35366454 
10 6 3 4,000,000 600 -0.78303730 4.59024607 
10 6 4 4,000,000 600 -0.84596128 4.79061704 
10 10 1 4,000,000 600 -0.74226496 4.52109228 
10 10 2 4,000,000 600 -0.71969511 4.36853803 
10 10 3 4,000,000 600 -0.78744530 4.60149559 
10 10 4 4,000,000 600 -0.84833476 4.79427139 
10 14 1 4,000,000 600 -0.74396123 4.52126828 
10 14 2 4,000,000 600 -0.72441622 4.37953723 
10 14 3 4,000,000 600 -0.79155467 4.61036662 
10 14 4 4,000,000 600 -0.85080360 4.79704927 
10 18 1 4,000,000 600 -0.74367285 4.51251714 
10 18 2 4,000,000 600 -0.72827785 4.38651487 
10 18 3 4,000,000 600 -0.79481289 4.61500316 
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TABLE 5 LINEAR REGRESSION EQUATIONS (cont 'd) 
FOR ROAD RATER DEFLECTIONS VS SUBGRADE MODULUS 
log(DEFLECTION) = m log(SUBGRADE MODLULUS) + b 
===================================================================== 
THICKNESS 
OF 
LAYERS MODULUS OF 
(INCHES) ELASTICITY POUNDS FORCE 
--------- SENSOR OF AC PEAK-TO-PEAK 
PCC DGA NO. (PSI) DYNAMIC LOAD m b 
---------------------------------------------------------------------
10 18 4 4,000,000 600 -0.85304578 4.79804726 
12 6 1 4,000,000 600 -0.73814038 4.45126967 
12 6 2 4,000,000 600 -0.69908981 4.21996102 
12 6 3 4,000,000 600 -0.75947162 4.43439492 
12 6 4 4,000,000 600 -o. 81311953 4.60840819 
12 10 1 4,000,000 600 -0.73192729 4. 42543239 
12 10 2 4,000,000 600 -0.69549593 4.20524627 
12 10 3 4,000,000 600 -0.75677182 4.42220787 
12 10 4 4,000,000 600 -0.81123918 4.59875310 
12 14 1 4,000,000 600 -0.73960704 4.44588617 
12 14 2 4,000,000 600 -0.70928937 4.24978291 
12 14 3 4,000,000 600 -0.76739383 4.45505666 
12 14 4 4,000,000 600 -0.81897171 4.62143643 
12 18 1 4,000,000 600 -0.73831939 4.43352040 
12 18 2 4,000,000 600 -0.71372864 4. 26114004 
12 18 3 4,000,000 600 -o. 77072006 4.46165515 
12 18 4 4,000,000 600 -0.82171427 4.62598695 
14 6 1 4,000,000 600 -0.71430568 4.29652573 
14 6 2 4,000,000 600 -0.69353201 4.13677989 
14 6 3 4,000,000 600 -0.74141990 4.30659426 
14 6 4 4,000,000 600 -0.78905644 4.46465056 
14 10 1 4,000,000 600 -0.71870309 4.31140826 
14 10 2 4,000,000 600 -0.69850431 4.15281167 
14 10 3 4,000,000 600 -0.74513143 4. 31732594 
14 10 4 4,000,000 600 -0.79193461 4.47226047 
14 14 1 4,000,000 600 -0.71619063 4.29534106 
14 14 2 4,000,000 600 -0.70339143 4.16787582 
14 14 3 4,000,000 600 -0.74863966 4.32643820 
14 14 4 4,000,000 600 -0.79494564 4.47964198 
14 18 1 4,000,000 600 -0.71669976 4.29059155 
14 18 2 4,000,000 600 -0.70804711 4.18164166 
14 18 3 4,000,000 600 -0.75179321 4.33352941 
14 18 4 4,000,000 600 -0.79787080 4.48605919 
16 6 1 4,000,000 600 -0.71475124 4.28371829 
16 6 2 4,000,000 600 -0.69560719 4.10114549 
16 6 3 4,000,000 600 -0.72619360 4.20053125 
16 6 4 4,000,000 600 -0.77029094 4. 35011956 
16 10 1 4,000,000 600 -0.68334422 4.11607733 
16 10 2 4,000,000 600 -0.70021077 4.11640942 
16 10 3 4,000,000 600 -0.72952848 4.21031204 
16 10 4 4,000,000 600 -0.77310841 4.35801584 
16 14 1 4,000,000 600 -0.68272397 4.10801482 
16 14 2 4,000,000 600 -0.70474743 4.13088790 
16 14 3 4,000,000 600 -0.73276207 4.21901465 
16 14 4 4,000,000 600 -0.77607417 4. 36585411 
16 18 1 4,000,000 600 -0.68157358 4.09682465 
16 18 2 4,000,000 600 -0.70912959 4.14447439 
16 18 3 4,000,000 600 -0.73576592 4.22627054 
16 18 4 4,000,000 600 -0.77889292 4. 37257730 
18 6 1 4,000,000 600 -0.63874786 3.87576006 
18 6 2 4,000,000 600 -0.70398273 4.08614687 
18 6 3 4,000,000 600 -0.71414472 4.10048160 
18 6 4 4,000,000 600 -0.75608701 4.24785750 
18 10 1 4,000,000 600 -0.63908452 3.87277987 
18 10 2 4,000,000 600 -0.70789737 4.09931106 
18 10 3 4,000,000 600 -0.71718000 4.10965632 
18 10 4 4,000,000 600 -0.75873323 4. 25562323 
18 14 1 4,000,000 600 -0.63897697 3.86709265 
18 14 2 4,000,000 600 -0.71192561 4.11262183 
18 14 3 4,000,000 600 -0.72025991 4.11850114 
18 14 4 4,000,000 600 -0.76142157 4.26298902 
18 18 1 4,000,000 600 -0.63848501 3.85901805 
18 18 2 4,000,000 600 -0.71575916 4.12487447 
18 18 3 4,000,000 600 -0.72320873 4.12637112 
18 18 4 4,000,000 600 -0.76413845 4.27004847 
20 6 1 4,000,000 600 -0.58894867 3.61294135 
20 6 2 4,000,000 600 -0.71403793 4.09093341 
20 6 3 4,000,000 600 -0.70409923 4.01787852 
20 6 4 4,000,000 600 -0.74389415 4.16102577 
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TABLE 5. LINEAR REGRESSION EQUATIONS (con! 'd) 
FOR ROAD RATER DEFLECTIONS VS SUBGRADE MODULUS 
log (DEFLECTION I = m log(SUBGRADE MODLULUS) + b 
===================================================================== 
THICKNESS 
OF 
LAYERS MODULUS OF 
(INCHES) ELASTICITY POUNDS FORCE 
--------- SENSOR OF AC PEAK-TO-PEAK 
PCC DGA NO. (PSI) DYNAMIC LOAD m b 
---------------------------------------------------------------------
20 10 1 4,000,000 600 -0.58957875 3. 61141546 
20 10 2 4,000,000 600 -0.71730459 4.10188318 
20 10 3 4,000,000 600 -0.70697741 4.02683921 
20 10 4 4,000,000 600 -0.74637457 4.16846945 
20 14 1 4,000,000 600 -0.58994231 3.60798552 
20 14 2 4,000,000 600 -0.72071282 4.11316052 
20 14 3 4,000,000 600 -0.70992145 4.03563322 
20 14 4 4,000,000 600 -o. 74888119 4.17553770 
20 18 1 4,000,000 600 -0.59010519 3.60299032 
20 18 2 4,000,000 600 -0.72392503 4.12340883 
20 18 3 4,000,000 600 -0.71271151 4.04342200 
20 18 4 4,000,000 600 -0.75162371 4.18344257 
4 6 1 6,000,000 600 -0.73022561 4.75442600 
4 6 2 6,000,000 600 -0.81151486 5.01552745 
4 6 3 6,000,000 600 -0.92721249 5.36476502 
4 6 4 6,000,000 600 -1.00911238 5.56772553 
4 10 1 6,000,000 600 -0.72716895 4.71724837 
4 10 2 6,000,000 600 -0.84307586 5.12040724 
4 10 3 6,000,000 600 -0.92719228 5.34965814 
4 10 4 6,000,000 600 -0.99942405 5.51932546 
4 14 1 6,000,000 600 -0.73429886 4.72884272 
4 14 2 6,000,000 600 -0.82386588 5.02740390 
4 14 3 6,000,000 600 -0.92725070 5.33227894 
4 14 4 6,000,000 600 -0.99190402 5.47643065 
4 18 1 6,000,000 600 -0.73768391 4.72675304 
4 18 2 6,000,000 600 -0.82514859 5.01306295 
4 18 3 6,000,000 600 -0.92688405 5.31244122 
4 18 4 6,000,000 600 -0.98598784 5.43812370 
6 6 1 6,000,000 600 -0.71159734 4.52323186 
6 6 2 6,000,000 600 -0.75589136 4. 66237178 
6 6 3 6,000,000 600 -0.84363778 4.94458516 
6 6 4 6,000,000 600 -0.92520810 5.18993814 
6 10 1 6,000,000 600 -0.72192629 4.55613091 
6 10 2 6,000,000 600 -0.76334135 4.68145338 
6 10 3 6,000,000 600 -0.84843341 4.95399613 
6 10 4 6,000,000 600 -0.92478679 5.18012767 
6 14 1 6,000,000 600 -0.72943218 4.57695646 
6 14 2 6,000,000 600 -0.76879900 4.69078702 
6 14 3 6,000,000 600 -0.85267725 4.95928763 
6 14 4 6,000,000 600 -0.92494207 5.17058281 
6 18 1 6,000,000 600 -0.73377959 4.58476701 
6 18 2 6,000,000 600 -0.77218583 4.69108411 
6 18 3 6,000,000 600 -0.85592392 4.95962096 
6 18 4 6,000,000 600 -0.92516301 5.16001830 
8 6 1 6,000,000 600 -0.73625187 4.52883170 
8 6 2 6,000,000 600 -0.72295496 4.42340338 
8 6 3 6,000,000 600 -0.79470846 4.66597748 
8 6 4 6,000,000 600 -0.86250056 4.87999753 
8 10 1 6,000,000 600 -0.74190676 4.54583037 
8 10 2 6,000,000 600 -0.72925794 4.44136861 
8 10 3 6,000,000 600 -0.79983042 4.67970272 
8 10 4 6,000,000 600 -0.86501345 4.88395618 
8 14 1 6,000,000 600 -0.74553795 4.55362586 
8 14 2 6,000,000 600 -0.73472568 4.45462097 
8 14 3 6,000,000 600 -0.80478610 4.69137441 
8 14 4 6,000,000 600 -0.86777804 4.88745154 
8 18 1 6,000,000 600 -0.74701726 4.55189716 
8 18 2 6,000,000 600 -0.73915642 4.46297066 
8 18 3 6,000,000 600 -0. 80 892921 4.69886257 
8 18 4 6,000,000 600 -0.87039270 4.88933415 
10 6 1 6,000,000 600 -0.74549843 4.49551308 
10 6 2 6,000,000 600 -0.70189054 4.25012980 
10 6 3 6,000,000 600 -0.76417824 4.47030126 
10 6 4 6,000,000 600 -0.82000937 4.65071936 
10 10 1 6,000,000 600 -0.74782544 4.49992768 
10 10 2 6,000,000 600 -0.70756018 4.26766178 
10 10 3 6,000,000 600 -0.76876679 4.48363767 
10 10 4 6,000,000 600 -0.82320525 4.65882957 
10 14 1 6,000,000 600 -0.74887480 4.49812144 
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TABLE 5. LINEAR REGRESSION EQUATIONS (coni 'd) 
FOR ROAD RATER DEFLECTIONS VS SUBGRADE MODULUS 
log(DEFLECTION) = m log(SUBGRADE MODLULUS) + b 
===================================================================== 
THICKNESS 
OF 
LAYERS MODULUS OF 
(INCHES) ELASTICITY POUNDS FORCE 
--------- SENSOR OF AC PEAK-TO-PEAK PCC DGA NO. (PSI) DYNAMIC LOAD m b 
---------------------------------------------------------------------
10 14 2 6,000,000 600 -0.71318092 4. 28407544 
10 14 3 6,000,000 600 -0.77340271 4. 49610927 
10 14 4 6,000,000 600 -0.82671061 4 .66709970 
10 18 1 6,000,000 600 -0.74849956 4 .48957501 
10 18 2 6,000,000 600 -0.71828173 4 .29779402 
10 18 3 6,000,000 600 -0.77748162 4 50557226 
10 18 4 6,000,000 600 -0.83006264 4.67394867 
12 6 1 6,000,000 600 -0.72826019 4.36075950 
12 6 2 6,000,000 600 -0.69355692 4.14396135 
12 6 3 6,000,000 600 -0.74262812 4.31888890 
12 6 4 6,000,000 600 -0.79049468 4.47722980 
12 10 1 6,000,000 600 -0.72930816 4.36044772 
12 10 2 6,000,000 600 -0.69874882 4.16098154 
12 10 3 6,000,000 600 -0.74669090 4.33126525 
12 10 4 6,000,000 600 -0.79370477 4.48635635 
12 14 1 6,000,000 600 -0.72926984 4.35463299 
12 14 2 6,000,000 600 -0.70323784 4.17406317 
12 14 3 6,000,000 600 -0.75076434 4.34281179 
12 14 4 6,000,000 600 -0.79721743 4.49589266 
12 18 1 6,000,000 600 -0.72852341 4.34496141 
12 18 2 6,000,000 600 -0.70936084 4.19420954 
12 18 3 6,000,000 600 -0.75451435 4.35238587 
12 18 4 6,000,000 600 -0.80066498 4.50452045 
14 6 1 6,000,000 600 -0.68990655 4.13948212 
14 6 2 6,000,000 600 -0.69640754 4.09655475 
14 6 3 6,000,000 600 -0.72571365 4.19279254 
14 6 4 6,000,000 600 -0.76925829 4.34151431 
14 10 1 6,000,000 600 -0.69055921 4.13785968 
14 10 2 6,000,000 600 -0.70107549 4.11243644 
14 10 3 6,000,000 600 -0.72917464 4.20343748 
14 10 4 6,000,000 600 -0.77225983 4. 35047160 
14 14 1 6,000,000 600 -0.69069533 4.13314011 
14 14 2 6,000,000 600 -0.70586890 4.12829466 
14 14 3 6,000,000 600 -0.73282727 4.21420513 
14 14 4 6,000,000 600 -0.77555946 4.36001730 
14 18 1 6,000,000 600 -0.69018844 4.12483854 
14 18 2 6,000,000 600 -0.71069627 4.14402944 
14 18 3 6,000,000 600 -0.73623909 4.22344171 
14 18 4 6,000,000 600 -0.77877684 4.36865319 
16 6 1 6,000,000 600 -0.63842719 3.86227602 
16 6 2 6,000,000 600 -0.70643170 4.08910575 
16 6 3 6,000,000 600 -0.71185196 4.08448116 
16 6 4 6,000,000 600 -0.75287551 4.22931879 
16 10 1 6,000,000 600 -0.63921693 3.86147705 
16 10 2 6,000,000 600 -0.71033921 4.10252000 
16 10 3 6,000,000 600 -0.71497009 4.09431939 
16 10 4 6,000,000 600 -0.63306264 3.73945009 
16 14 1 6,000,000 600 -0.63971254 3.85858456 
16 14 2 6,000,000 600 -0.71448884 4.11657188 
16 14 3 6,000,000 600 -o. 71824303 4.10422164 
16 14 4 6,000,000 600 -0.63498823 3.74402865 
16 18 1 6,000,000 600 -0.63988570 3.85350287 
16 18 2 6,000,000 600 -0.71856281 4.13004005 
16 18 3 6,000,000 600 -0.72148234 4.11354164 
16 18 4 6,000,000 600 -0.63683253 3.74780039 
18 6 1 6,000,000 600 -0.58069916 3.55735510 
18 6 2 6,000,000 600 -o. 71883039 4.09937825 
18 6 3 6,000,000 600 -0.70117158 3.99400525 
18 6 4 6,000,000 600 -0.61088085 3.60979928 
18 10 1 6,000,000 600 -0.58181864 3.55819006 
18 10 2 6,000,000 600 -0.72211752 4.11073007 
18 10 3 6,000,000 600 -0.70404491 4.00327911 
18 10 4 6,000,000 600 -0.61251648 3.61410807 
18 14 1 6,000,000 600 -0.58284074 3.55781444 
18 14 2 6,000,000 600 -0.72540308 4.12173407 
18 14 3 6,000,000 600 -0.70708916 4.01280704 
18 14 4 6,000,000 600 -0.61424284 3.61831305 
18 18 1 6,000,000 600 -0.58376642 3.55629039 
18 18 2 6,000,000 600 -0.72865774 4.13239227 
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TABLE 5. LINEAR REGRESSION EQUATIONS 
FOR ROAD RATER DEFLECTIONS VS SUBGRADE MODULUS 
(cont 'd) 
log(DEFLECTIONI = m log(SUBGRADE MODLULUS) + b 
===================================================================== 
THICKNESS 
OF 
LAYERS 
(INCHES) 
PCC DGA 
18 
18 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
18 
18 
6 
6 
6 
6 
10 
10 
10 
10 
14 
14 
14 
14 
18 
18 
18 
18 
SENSOR 
NO. 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
MODULUS OF 
ELASTICITY 
OF AC 
(PSI I 
6,000,000 
6,000,000 
6,000,000 
6,000,000 
6,000,000 
6,000,000 
6,000,000 
6,000,000 
6,000,000 
6,000,000 
6,000,000 
6,000,000 
6,000,000 
6,000,000 
6,000,000 
6,000,000 
6,000,000 
6,000,000 
POUNDS FORCE 
PEAK-TO-PEAK 
DYNAMIC LOAD 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
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m 
-0.51531912 
-0.61592132 
-0.51390653 
-0.48750002 
-0.49418734 
-0.59210518 
-0.52312643 
-0.48611870 
-0.49437882 
-0.59395949 
-0.53185103 
-0.48707436 
-0.49671109 
-0.59710125 
-0.52624986 
-0.4897 4321 
-0.49782170 
-0.59710597 
b 
3.22988501 
3.62195627 
3.20932634 
3.12628191 
3.11089985 
3.49395297 
3.24828366 
3' 11710384 
3.10872849 
3.49966086 
3.28414644 
3' 11865355 
3' 11613602 
3.51101664 
3.25206780 
3.12705726 
3.11756291 
3.50725279 
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
{INCHES) {PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE {INCHES X 10 
-----------------------------------------------------------------------------------------------
4 6 2,000,000 18,749 6,000 0.180 0.400 0.450 169.06 15 8. 95 102.95 73.79 
4 10 2,000,000 18,749 6,000 0.180 0.400 0.450 158.95 133.41 98.29 72.03 
4 14 2,000,000 18,749 6,000 0.180 0.400 0.450 150.17 125.46 93.22 69.63 
4 18 2.000,000 18,749 6,000 0.180 0.400 0.450 143.02 118.38 88.34 66.93 
4 6 2,000,000 32,731 12,000 0.180 0.400 0.450 102.07 79.72 53 38 36.23 
4 10 2,000,000 32,731 12,000 0.180 0.400 0.450 95.19 74.64 51.05 35.74 
4 14 2,000,000 32,731 12,000 0.180 0.400 0.450 89.54 70.00 48.49 34.83 
4 18 2,000,000 32,731 12,000 0.180 0.400 0.450 85.17 66.05 46.03 33.69 
4 6 2,000,000 45,343 18,000 0.180 0.400 0.450 75.40 56.24 35.82 23.72 
4 10 2,000,000 45,343 18,000 0.180 0.400 0.450 70.18 52.55 34.39 23.58 
4 14 2,000,000 45,343 18,000 0.180 0.400 0.450 66.01 49.29 32.76 23.12 
4 18 2,000,000 45,343 18,000 0.180 0.400 0.450 62.85 46.56 31.18 22.47 
4 6 2,000,000 57,141 24,000 0.180 0.400 0.450 60.63 43.64 26.85 17.54 
4 10 2,000,000 57,141 24,000 0.180 0.400 0.450 56.41 40.77 25.88 17.54 
4 14 2,000,000 57,141 24,000 0.180 0.400 0.450 53.11 38.27 24.72 17.27 
4 18 2,000,000 57,141 24,000 0.180 0.400 0.450 50.64 36.19 23.58 16.85 
4 6 2,000,000 68,367 30,000 0.180 0.400 0.450 51.11 35.73 21.42 13.88 
4 10 2,000,000 68,367 30,000 0.180 0.400 0.450 47.56 33.39 20.71 13.94 
"' 
4 14 2,000,000 68,367 30,000 0.180 0.400 0.450 44.83 31.37 19.84 13.78 
"' 4 18 2,000,000 68,367 30,000 0.180 0.400 0.450 42.81 29.70 18.96 13.48 4 6 2,000,000 79,159 36,000 0.180 0.400 0 450 44.40 30.27 17.78 11.47 
4 10 2,000,000 79,159 36,000 0.180 0.400 0.450 41.34 28.31 17.25 11.56 
4 14 2,000,000 79,159 36,000 0.180 0.400 0.450 39.02 26.62 16.56 11.45 
4 18 2,000,000 79,159 36,000 0.180 0.400 0.450 37.31 25.24 15.86 11.23 
4 6 2,000,000 99,754 48,000 0.180 0.400 0.450 35.49 23.22 13.23 8.50 
4 10 2,000,000 99,754 48,000 0.180 0.400 0.450 33.09 21.76 12.91 8.60 
4 14 2,000,000 99,754 48,000 0.180 0.400 0.450 31.31 20.50 12.45 8.56 
4 18 2,000,000 99,754 48,000 0.180 0.400 0.450 30.01 19.47 11.95 8.42 
4 6 2,000,000 119 '353 60,000 0.180 0.400 0.450 29.78 18.84 10.51 6.74 
4 10 2,000,000 119,353 60,000 0.180 0.400 0.450 27.82 17.69 10.30 6.84 
4 14 2,000,000 119 '353 60,000 0.180 0.400 0.450 26.38 16.70 9.97 6.83 
4 18 2,000,000 119' 353 60,000 0.180 0.400 0.450 25.34 15.89 9.60 6. 74 
6 6 2,000,000 18,749 6,000 0.180 0.400 0.450 119.22 108.47 88.66 70.55 
6 10 2,000,000 18,749 6,000 0.180 0.400 0.450 115. 49 104.49 85.76 68.78 
6 14 2,000,000 18,749 6,000 0.180 0.400 0.450 111.86 100.24 82.52 66.65 
6 18 2,000,000 18,749 6,000 0.180 0.400 0.450 108.47 96.09 79.27 64.38 
6 6 2,000,000 32,731 12,000 0.180 0.400 0.450 73.22 63.62 48.77 36.59 
6 10 2,000,000 32,731 12,000 0.180 0.400 0.450 70.18 60.90 47.00 35.73 
6 14 2,000,000 32,731 12,000 0.180 0.400 0.450 67.46 58.14 45.08 34.66 
6 18 2,000,000 32,731 12,000 0.180 0.400 0.450 65.14 55.62 43.22 33.50 
6 6 2,000,000 45,343 18,000 0.180 0.400 0.450 55.03 46.11 33. 85 24.52 
6 10 2,000,000 45,343 18,000 0.180 0.400 0.450 52.48 43.97 32.59 24.02 
6 14 2,000,000 45,343 18,000 0.180 0.400 0.450 50.28 41.93 31.26 23.35 
6 18 2,000,000 45,343 18,000 0.180 0.400 0.450 48.47 40.10 29.97 22.62 
6 6 2,000,000 57,141 24,000 0.180 0.400 0.450 44.85 36.51 25.94 18.35 
6 10 2,000,000 57,141 24,000 0.180 0.400 0.450 42.65 34.76 24.98 18.02 
6 14 2,000,000 57,141 24,000 0.180 0.400 0.450 40.80 33.13 23.97 17.57 
-----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con'!) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 
-----------------------------------------------------------------------------------------------
6 18 2,000,000 57,141 24,000 0.180 0.400 0.450 39.31 31.69 23.00 17.05 
6 6 2,000,000 68,367 30,000 0.180 0.400 0.450 38.20 30.37 21.01 14.60 
6 10 2,000,000 68,367 30,000 0.180 0.400 0.450 36.28 28.89 20.26 14.39 
6 14 2,000,000 68,367 30,000 0.180 0.400 0.450 34.69 27.53 19.45 14.06 
6 18 2,000,000 68,367 30,000 0.180 0.400 0.450 33.43 26.35 18.68 13.67 
6 6 2,000,000 79,159 36,000 0.180 0.400 0.450 33.48 26.08 17.65 12.10 
6 10 2,000,000 79,159 36,000 0.180 0.400 0.450 31.77 24.79 17.03 11.95 
6 14 2,000,000 79,159 36,000 0.180 0.400 0.450 30.38 23.63 16.37 11.70 
6 18 2,000,000 79,159 36,000 0.180 0.400 0.450 29.28 22.63 15.73 11.40 
6 6 2,000,000 99,754 48,000 0.180 0.400 0.450 27.13 20.43 13.35 8.98 
6 10 2,000,000 99,754 48,000 0.180 0.400 0.450 25.74 19.42 12.91 8.91 
6 14 2,000,000 99,754 48,000 0.180 0.400 0.450 24.63 18.52 12.43 8.75 
6 18 2,000,000 99,754 48,000 0.180 0.400 0.450 23.76 17.75 11.97 8.55 
6 6 2,000,000 119,353 60,000 0.180 0.400 0.450 23.01 16.85 10.71 7.11 
6 10 2,000,000 119,353 60,000 0.180 0.400 0.450 21.84 16.02 10.39 7. 08 
6 14 2,000,000 119,353 60,00Q 0.180 0.400 0.450 20.92 15.29 10.02 6.98 
6 18 2,000,000 119,353 60,000 0.180 0.400 0.450 20.20 14.68 9.66 6.84 
0'> 8 6 2,000,000 18,749 6,000 0.180 0.400 0.450 94.91 86.58 75.24 63.78 .._, 8 10 2,000,000 18,749 6,000 0.180 0.400 0.450 93.09 84.33 73.46 62.48 
8 14 2,000,000 18,749 6,000 0.180 0.400 0.450 91.13 81.81 71.41 60.93 
8 18 2,000,000 18,749 6,000 0.180 0.400 0.450 89.08 79.24 69.28 59.25 
8 6 2,000,000 32,731 12,000 0.180 0.400 0.450 57.27 51.97 42.93 34.61 
8 10 2,000,000 32,731 12,000 0.180 0.400 0.450 55.81 50.33 41.72 33.83 
8 14 2,000,000 32,731 12,000 0.180 0.400 0.450 54.40 48.61 40.38 32.93 
8 18 2,000,000 32' 731 12,000 0.180 0.400 0.450 53.07 46.94 39.05 31. 97 
8 6 2,000,000 45,343 18,000 0.180 0.400 0.450 43.04 38.22 30.50 23.80 
8 10 2,000,000 45,343 18,000 0.180 0.400 0.450 41.74 36.90 29.58 23.27 
8 14 2,000,000 45,343 18,000 0.180 0.400 0.450 40.55 35.57 28.59 22.65 
8 18 2,000,000 45,343 18,000 0.180 0.400 0.450 39.50 34.32 27.62 21.99 
8 6 2,000,000 57,141 24,000 0.180 0.400 0.450 35.23 30.61 23.78 18.10 
8 10 2,000,000 57,141 24,000 0.180 0.400 0.450 34.05 29.50 23.03 17.72 
8 14 2,000,000 57,141 24,000 0.180 0.400 0.450 33.01 28.41 22.25 17.26 
8 18 2,000,000 57,141 24,000 0.180 0.400 0.450 32.11 27.40 21.49 16.77 
8 6 2,000,000 68,367 30,000 0.180 0.400 0.450 30.17 25.71 19.52 14.59 
8 10 2,000,000 68,367 30,000 0.180 0.400 0.450 29.10 24.74 18.91 14.29 
8 14 2,000,000 68,367 30,000 0.180 0.400 0.450 28.17 23.82 18.26 13.93 
8 18 2,000,000 68,367 30,000 0.180 0.400 0.450 27.38 22.97 17.64 13.55 
8 6 2,000,000 79,159 36,000 0.180 0.400 0.450 26.58 22.25 16.57 12.19 
8 10 2,000,000 79,159 36,000 0.180 0.400 0.450 25.59 21. 40 16.05 11.96 
8 14 2,000,000 79,159 36,000 0.180 0.400 0.450 24.75 20.59 15.51 11.68 
8 18 2,000,000 79,159 36,000 0.180 0.400 0.450 24.05 19.86 14.98 11.36 
8 6 2,000,000 99,754 48,000 0.180 0.400 0.450 21.74 17.67 12.74 9.15 
8 10 2,000,000 99,754 48,000 0.180 0.400 0.450 20.90 16.97 12.35 9.00 
8 14 2,000,000 99,754 48,000 0.180 0.400 0.450 20.19 16.33 11.94 8.80 
8 18 2,000,000 99,754 48,000 0.180 0.400 0.450 19.62 15.76 11.54 8.59 
8 6 2,000,000 119,353 60,000 0.180 0.400 0.450 18.59 14.73 10.35 7.30 
-----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con· I) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES x 10 -----------------------------------------------------------------------------------------------
8 10 2,000,000 119,353 60,000 0.180 0.400 0.450 17.85 14.14 10.04 7.20 
8 14 2,000,000 119. 353 60,000 0.180 0.400 0.450 17.25 13.61 9. 71 7.06 
8 18 2,000,000 119.353 60,000 0.180 0.400 0.450 16.77 13.15 9.40 6.89 
10 6 2,000,000 18 ,7 49 6,000 0.180 0.400 0.450 81.27 71. 30 64.57 56.91 
10 10 2,000,000 18,749 6,000 0.180 0.400 0.450 80.04 69.92 63.41 55.99 
10 14 2,000,000 18,749 6,000 0.180 0.400 0.450 78.62 68.34 62.07 64.88 
10 18 2,000,000 18,749 6,000 0 .180 0.400 0.450 77.04 66.68 60.62 53.67 
10 6 2,000,000 32,731 12,000 0.180 0.400 0.450 48.20 43.58 37.70 31.87 
10 10 2,000,000 32 ,731 12,000 0.180 0.400 0.450 47.34 42.51 36.86 31.26 
10 14 2,000,000 32,731 12,000 0.180 0.400 0.450 46.43 41.35 35.92 30.55 
10 18 2,000,000 32,731 12,000 0.180 0.400 0.450 45.51 40.20 34.96 29.80 
10 6 2,000,000 45,343 18,000 0.180 0.400 0.450 35.88 32.38 27.21 22.36 
10 10 2,000,000 45,343 18,000 0.180 0.400 0.450 35.14 31.50 26.54 21.91 
10 14 2,000,000 45,343 18,000 0.180 0.400 0.450 34.41 30.59 25.81 21. 39 
10 18 2,000,000 45,343 18,000 0.180 0.400 0.450 33.71 29.69 25.09 20.84 
10 6 2,000,000 57,141 24,000 0.180 0.400 0.450 29.26 26.13 21.46 17.26 
10 10 2,000,000 57,141 24,000 0.180 0.400 0.450 28.58 25.38 20.91 16.90 
~ 10 14 2,000,000 57,141 24,000 0.180 0.400 0.450 27.95 24.61 20.32 16.50 
co 10 18 2,000,000 57,141 24,000 0.180 0.400 0.450 27.36 23.88 19.73 16.08 
10 6 2,000,000 68,367 30,000 0.180 0.400 0.450 25.04 22.08 17.79 14 05 
10 10 2,000,000 68,367 30,000 0.180 0.400 0.450 24.41 21.42 17.32 13 77 
10 14 2,000,000 68,367 30,000 0.180 0.400 0.450 23.84 20.76 16.82 13.44 
10 18 2,000,000 68,367 30,000 0.180 0.400 0.450 23.33 20.13 16.33 13.10 
10 6 2,000,000 79,159 36,000 0.180 0.400 0.450 22.08 19.21 15 23 11.85 
10 10 2,000,000 79,159 36,000 0.180 0.400 0.450 21.49 18.62 14.82 11.62 
10 14 2,000,000 79,159 36,000 0.180 0.400 0.450 20.96 18.04 14.38 11.35 
10 18 2,000,000 79,159 36,000 0.180 0.400 0.450 20.51 17.49 13.96 11.06 
10 6 2,000,000 99,754 48,000 0.180 0.400 0.450 18.13 15.39 11.86 9.01 
10 10 2,000,000 99,754 48,000 0.180 0.400 0.450 17.60 14.89 11.54 8.84 
10 14 2,000,000 99,754 48,000 0.180 0.400 0.450 17.15 14.42 11.20 8.65 
10 18 2,000,000 99,754 48,000 0.180 0.400 0.450 16.77 13.99 10.87 8.44 
10 6 2,000,000 119,353 60,000 0.180 0.400 0.450 15.57 12.92 9.73 7.26 
10 10 2,000,000 119,353 60,000 0.180 0.400 0.450 15.10 12.50 9.47 7.13 
10 14 2,000,000 119,353 60,000 0 .180 0.400 0.450 14.70 12.10 9.19 6.98 
10 18 2,000,000 119,353 60,000 0.180 0.400 0.450 14.37 11.74 8.93 6.82 
12 6 2,000,000 18 ,7 49 6,000 0.180 0.400 0.450 71.67 60.23 56.27 50.87 
12 10 2,000,000 18,749 6,000 0.180 0.400 0.450 70.68 59.34 55.47 50.20 
12 14 2,000,000 18,749 6,000 0.180 0.400 0.450 69.51 58.33 54.53 49.40 
12 18 2,000,000 18 . 7 49 6,000 0.180 0.400 0.450 68.17 57.26 53.51 48.51 
12 6 2,000,000 32,731 12,000 0.180 0.400 0.450 42.46 37.28 33.36 29.13 
12 10 2,000,000 32,731 12,000 0.180 0.400 0.450 41.84 36.55 32.75 28.66 
. 12 14 2,000,000 32,731 12,000 0.180 0.400 0.450 41.15 35.74 32.08 28.11 
12 18 2,000,000 32,731 12,000 0.180 0.400 0.450 40.40 34.92 31.37 27.52 
12 6 2,000,000 45,343 18,000 0.180 0.400 0.450 31.39 27.95 24.34 20.74 
12 10 2,000,000 45,343 18,000 0.180 0.400 0.450 30.88 27.33 23.84 20.37 
12 14 2,000,000 45,343 18,000 0.180 0.400 0.450 30.36 26.66 23.30 19.95 
-----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' t) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGR.~DE PCC DGA SUBGRADE (INCHES X 10 
-----------------------------------------------------------------------------------------------
12 18 2,000,000 45,343 18,000 0.180 0.400 0.450 29.82 26.00 22.75 19.51 
12 6 2,000,000 57,141 24,000 0.180 0.400 0.450 25.45 22.69 19.36 16.18 
12 10 2,000,000 57,141 24,000 0.180 0.400 0.450 25.01 22.15 18.94 15.89 
12 14 2,000,000 57,141 24,000 0.180 0.400 0.450 24.57 21. 59 18.49 15.55 
12 18 2,000,000 57,141 24,000 0.180 0.400 0.450 24.14 21.04 18.03 15.20 
12 6 2,000,000 68,367 30,000 0.180 0.400 0.450 21. 71 19.26 16.16 13.30 
12 10 2,000,000 68,367 30,000 0.180 0.400 0.450 21.30 18.78 15.80 13.05 
12 14 2,000,000 68,367 30,000 0.180 0.400 0.450 20.92 18.29 15.41 12.77 
12 18 2,000,000 68,367 30,000 0.180 0.400 0.450 20.54 17.82 15.02 12.48 
12 6 2,000,000 79,159 36,000 0.180 0.400 0.450 19.10 16.83 13.92 11 '29 
12 10 2,000,000 79,159 36,000 0.180 0.400 0.450 18.72 16.39 13.59 11.08 
12 14 2,000,000 79,159 36,000 0.180 0.400 0.450 18.37 15.96 13.25 10.85 
12 18 2,000,000 79,159 36,000 0.180 0.400 0.450 18.04 15.54 12.92 10.60 
12 6 2,000,000 99,754 48,000 0.180 0.400 0.450 15.67 13.56 10.95 8.69 
12 10 2,000,000 99,754 48,000 0.180 0.400 0.450 15.33 13.19 10.68 8.53 
12 14 2,000,000 99,754 48,000 0.180 0.400 0.450 15.03 12.84 10.41 8.35 
12 18 2,000,000 99,754 48,000 0.180 0.400 0.450 14.75 12.50 10.14 8.16 
0'> 12 6 2,000,000 119,353 60,000 0.180 0.400 0.450 13.47 11.45 9.05 7.06 
"' 12 10 2,000,000 119 '353 60,000 0.180 0.400 0.450 13.16 11.13 8.83 6.93 12 14 2,000,000 119 '353 60,000 0.180 0.400 0.450 12.89 10.83 8.61 6.79 
12 18 2,000,000 119' 353 60,000 0.180 0.400 0.450 12.66 10.54 8.39 6.64 
14 6 2,000,000 18,749 6,000 0.180 0.400 0.450 63.63 52.16 49.69 45.75 
14 10 2,000,000 18,749 6,000 0.180 0.400 0.450 62.79 51.57 49 '11 45.25 
14 14 2,000,000 18,749 6,000 0.180 0.400 0.450 61.79 50.91 48.43 44.66 
14 18 2,000,000 18,749 6,000 0.180 0.400 0.450 60.63 50.20 47.67 44.00 
14 6 2,000,000 32,731 12,000 0.180 0.400 0.450 38.29 32.43 29.80 26.63 
14 10 2,000,000 32,731 12,000 0.180 0.400 0.450 37.77 31.91 29.35 26.26 
14 14 2,000,000 32,731 12,000 0.180 0.400 0.450 37.18 31.34 28.85 25.83 
14 18 2,000,000 32,731 12,000 0.180 0.400 0.450 36.53 30.80 28.31 25.37 
14 6 2,000,000 45,343 18,000 0.180 0.400 0.450 28.28 24.47 21.91 19.17 
14 10 2,000,000 45,343 18,000 0.180 0.400 0.450 27. 89 24.02 21.54 18.87 
14 14 2,000,000 45,343 18,000 0.180 0.400 0.450 27.46 23.53 21.12 18.54 
14 18 2,000,000 45,343 18,000 0.180 0.400 0.450 22.00 23.04 20.69 18.18 
14 6 2,000,000 57,141 24,000 0.180 0.400 0.450 22.87 19.98 17.54 15.09 
14 10 2,000,000 57,141 24,000 0.180 0.400 0.450 22.54 19.57 17.21 14.84 
14 14 2,000,000 57,141 24,000 0.180 0.400 0.450 22.19 19.15 16.86 14.56 
14 18 2,000,000 57,141 24,000 0.180 0.400 0.450 21.83 18.73 16.51 14.27 
14 6 2,000,000 68,367 30,000 0.180 0.400 0.450 19.45 17.03 14.72 12.48 
14 10 2,000,000 68,367 30,000 0.180 0.400 0.450 19.15 16.67 14.43 12.27 
14 14 2,000,000 68,367 30,000 0.180 0.400 0.450 18.86 16.29 14.13 12.04 
14 18 2,000,000 68,367 30,000 0.180 0.400 0.450 18.56 15.92 13.82 11.79 
14 6 2,000,000 79,159 36,000 0.180 0.400 0.450 17.08 14.93 12.73 10.66 
14 10 2,000,000 79,159 36,000 0.180 0.400 0.450 16.81 14.59 12.47 10.48 
14 14 2,000,000 79,159 36,000 0.180 0.400 0.450 16.54 14.26 12.20 10.28 
14 18 2,000,000 79,159 36,000 0.180 0.400 0.450 16.28 13.93 11.93 10.07 
14 6 2,000,000 99,754 48,000 0.180 0.400 0.450 13.97 12.09 10.09 8.28 
-----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (can't) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES x 10 
-----------------------------------------------------------------------------------------------
14 10 2,000,000 99,754 48,000 0.180 0.400 0.450 13.73 11.81 9.87 8.14 
14 14 2,000,000 99,754 48,000 0.180 0.400 0.450 13.51 11. 53 9.65 7.98 
14 18 2,000,000 99,754 48,000 0.180 0.400 0.450 13.30 11.26 9.43 7.81 
14 6 2,000,000 119,353 60,000 0.180 0.400 0.450 12.00 10.25 8.39 6. 77 
14 10 2,000,000 119 '353 60,000 0.180 0.400 0.450 11.78 10.00 8.21 6.66 
14 14 2,000,000 119,353 60,000 0.180 0.400 0.450 11.59 9.76 8.03 6.53 
14 18 2,000,000 119,353 60,000 0.180 0.400 0.450 11.41 9.54 7.84 6.40 
16 6 2,000,000 18,749 6,000 0.180 0.400 0.450 56.31 46.26 44.36 41.46 
16 10 2,000,000 18,749 6,000 0.180 0.400 0.450 55.60 45 85 43.92 41.07 
16 14 2,000,000 18,749 6,000 0.180 0.400 0.450 54.74 45.40 43.40 40.62 
16 18 2,000,000 18,749 6,000 0.180 0.400 0.450 53.76 44.91 42.83 40.11 
16 6 2,000,000 32,731 12,000 0 180 0.400 0.450 34.84 28.66 26.87 24.42 
16 10 2,000,000 32,731 12,000 0 180 0.400 0.450 34.39 28.28 26.53 24.12 
16 14 2,000,000 32,731 12,000 0 180 0.400 0.450 33.86 27.88 26.13 23.79 
16 18 2,000,000 32,731 12,000 0 .180 0.400 0.450 33.27 27.45 25.71 23.42 
16 6 2,000,000 45,343 18,000 0.180 0.400 0.450 25.89 21.70 19.88 17.73 
16 10 2,000,000 45,343 18,000 0.180 0.400 0.450 25.55 21. 36 19.58 17.49 
"-J 
16 14 2,000,000 45,343 18,000 0 180 0.400 0.450 25.18 21. 00 19.26 17.22 
0 16 18 2,000,000 45,343 18,000 0.180 0.400 0.450 24.76 20.63 18.92 16.93 
16 6 2,000,000 57,141 24,000 0.180 0.400 0.450 20.95 17.79 15.98 14.05 
16 10 2,000,000 57,141 24,000 0.180 0.400 0.450 20.68 17.48 15.73 13.84 
16 14 2 000,000 57,141 24,000 0.180 0.400 0.450 20.38 17.15 15.45 13.61 
16 18 2,000,000 57,141 24,000 0.180 0.400 0,450 20.06 16.83 15.16 13.37 
16 6 2,000,000 68,367 30,000 0.180 0.400 0.450 17.80 15.22 13.47 11.69 
16 10 2,000,000 68,367 30,000 0.180 0.400 0.450 17.57 14.93 13.24 11.51 
16 14 2,000,000 68,367 30,000 0.180 0.400 0.450 17.32 14.64 12.99 11.31 
16 18 2,000,000 68,367 30,000 0.180 0.400 0.450 17.06 14.35 12.74 11.11 
16 6 2,000,000 79,159 36,000 0.180 0.400 0.450 15.61 13.38 11.69 10.03 
16 10 2,000,000 79,159 36,000 0.180 0.400 0.450 15.40 13.12 11.48 9.87 
16 14 2,000,000 79,159 36,000 0.180 0.400 0.450 15.18 12.85 11.26 9.70 
16 18 2,000,000 79,159 36,000 0.180 0.400 0.450 14.96 12.59 11.04 9.52 
16 6 2,000,000 99,754 48,000 0.180 0.400 0.450 12.75 10.89 9.31 7.85 
16 10 2,000,000 99,754 48,000 0.180 0.400 0.450 12.56 10.67 9.14 7.72 
16 14 2,000,000 99,754 48,000 0.180 0.400 0.450 12.39 10.44 8.96 7.58 
16 18 2,000,000 99,754 48,000 0.180 0.400 0.450 12.21 10.22 8.78 7.44 
16 6 2,000,000 119 '353 60,000 0.180 0.400 0.450 10.93 9.26 7.79 6.46 
16 10 2,000,000 119,353 60,000 0.180 0.400 0.450 10.77 9.07 7.64 6.36 
16 14 2,000,000 119 '353 60,000 0.180 0.400 0.450 10.62 8.87 7.48 6.24 
16 18 2,000,000 119,353 60,000 0.180 0.400 0.450 10.47 8.69 7.33 6.13 
18 6 2,000,000 18' 7 49 6,000 0.180 0.400 0.450 49.53 41.89 39.94 37.83 
18 10 2,000,000 18,749 6,000 0.180 0.400 0.450 48.93 41.60 39.60 37.53 
18 14 2,000,000 18,749 6,000 0.180 0.400 0.450 48.22 41.27 39.20 37.17 
18 18 2,000,000 18,749 6,000 0.180 0.400 0.450 47.40 40.91 38.75 36.77 
18 6 2,000,000 32,731 12,000 0.180 0.400 0.450 31.74 25.72 24.42 22.49 
18 10 2,000,000 32,731 12,000 0.180 0.400 0.450 31.34 25.45 24.15 22.25 
18 14 2,000,000 32,731 12,000 0.180 0.400 0.450 30.87 25.15 23.83 21.98 
-----------------------------------------------------------------------------------------------
TABLE 6- ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD I con' t) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 -----------------------------------------------------------------------------------------------
18 18 2,000,000 32,731 12,000 0.180 0.400 0.450 30.35 24-84 23.50 21.69 
18 6 2,000,000 45,343 18,000 0.180 0.400 0.450 23.86 19.48 18.15 16.44 
18 10 2,000,000 45,343 18,000 0.180 0.400 0.450 23.56 19.23 17.92 16.24 
18 14 2,000,000 45,343 18,000 0.180 0.400 0.450 23.22 18.96 17.66 16.02 
18 18 2,000,000 45,343 18,000 0.180 0.400 0.450 22.84 18.68 17.39 15.78 
18 6 2,000,000 57,141 24,000 0.180 0.400 0.450 19.40 16.00 14.66 13.09 
18 10 2,000,000 57,141 24,000 0.180 0.400 0.450 19.15 15.76 14.45 12-92 
18 14 2,000,000 57,141 24,000 0.180 0.400 0.450 18.89 15.51 14.22 12.73 
18 18 2,000,000 57,141 24,000 0.180 0.400 0.450 18.59 15.26 13.99 12.53 
18 6 2,000,000 68,367 30,000 0.180 0.400 0.450 16.51 13.72 12.39 10.94 
18 10 2,000,000 68,367 30,000 0.180 0.400 0.450 16.31 13.50 12.20 10.79 
18 14 2,000,000 68,367 30,000 0.180 0.400 0.450 16.08 13.27 12.00 10.63 
18 18 2,000,000 68,367 30,000 0.180 0.400 0.450 15.84 13.05 11.80 10.45 
18 6 2,000,000 79,159 36,000 0.180 0.400 0.450 14_ 49 12.09 10.78 9.43 
18 10 2,000,000 79,159 36,000 0.180 0.400 0.450 14.31 11.89 10.61 9.29 
18 14 2,000,000 79,159 36,000 0.180 0.400 0.450 14.12 11.68 10.43 9.15 
18 18 2,000,000 79,159 36,000 0.180 0.400 0.450 13.91 11.47 10.25 8.99 
" 
18 6 2,000,000 99,754 48,000 0.180 0.400 0.450 11.82 9.89 8.63 7.42 
r-' 18 10 2,000,000 99,754 48,000 0.180 0.400 0.450 11.67 9.71 8.48 7.31 
18 14 2,000,000 99,754 48,000 0.180 0.400 0.450 11.52 9.52 8.33 7.19 
18 18 2,000,000 99,754 48,000 0.180 0.400 0.450 11.37 9.35 8.18 7.07 
18 6 2,000,000 119 '353 60,000 0.180 0.400 0.450 10.13 8.44 7.24 6.14 
18 10 2,000,000 119' 353 60,000 0.180 0.400 0.450 10.00 8.28 7.12 6.05 
18 14 2,000,000 119,353 60,000 0.180 0.400 0.450 9.88 8.12 6.99 5.95 
18 18 2,000,000 119 '353 60,000 0.180 0.400 0.450 9.75 7.97 6.86 5.85 
20 6 2,000,000 18,749 6,000 0.180 0.400 0.450 43.30 38.57 36.23 34.74 
20 10 2,000,000 18,749 6,000 0.180 0.400 0.450 42.81 38.34 35.96 34.50 
20 14 2,000,000 18,749 6,000 0.180 0.400 0.450 42.22 38.09 35.65 34.21 
20 18 2,000,000 18,749 6,000 0.180 0.400 0.450 41.55 37.81 35.30 33.89 
20 6 2,000,000 32,731 12,000 0.180 0.400 0.450 28.86 23.43 22.33 20.81 
20 10 2,000,000 32,731 12,000 0.180 0.400 0.450 28-51 23.23 22.11 20.62 
20 14 2,000,000 32,731 12,000 0.180 0.400 0.450 28.09 23.01 21.86 20.40 
20 18 2,000,000 32,731 12,000 0.180 0.400 0.450 27.63 22.77 21.59 20.16 
20 6 2,000,000 45,343 18,000 0.180 0.400 0.450 22.03 17.70 16.68 15.29 
20 10 2,000,000 45,343 18,000 0.180 0.400 0.450 21.76 17-51 16.49 15.13 
20 14 2,000,000 45,343 18,000 0.180 0.400 0.450 21.45 17.30 16.28 14.94 
20 18 2,000,000 45,343 18,000 0.180 0.400 0.450 21.10 17.09 16.06 14.75 
20 6 2,000,000 57,141 24,000 0.180 0.400 0.450 18.04 14.54 13.51 12.23 
20 10 2,000,000 57,141 24,000 0.180 0.400 0.450 17.82 14.36 13.34 12.09 
20 14 2,000,000 57,141 24,000 0.180 0.400 0.450 17.57 14.17 13.16 11.93 
20 18 2,000,000 57,141 24,000 0.180 0.400 0.450 17.30 13.97 12.96 11.76 
20 6 2,000,000 68,367 30,000 0.180 0.400 0.450 15.42 17.49 11.45 10.26 
20 10 2,000,000 68,367 30,000 0.180 0.400 0.450 15.23 12-32 11.30 10.13 
20 14 2,000,000 68,367 30,000 0.180 0.400 0.450 15.03 12.13 11.13 9.99 
20 18 2,000,000 68,367 30,000 0.180 0.400 0.450 14.81 11.96 10.96 9.84 
20 6 2,000,000 79,159 36,000 0.180 0.400 0.450 13.55 11.03 9.99 8.87 -----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (can't) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 
-----------------------------------------------------------------------------------------------
20 10 2,000,000 79,159 36,000 0.180 0.400 0.450 13.39 10.86 9.85 8.75 
20 14 2,000,000 79,159 36,000 0.180 0.400 0.450 13.22 10.69 9.70 8.63 
20 18 2,000,000 79,159 36,000 0.180 0.400 0.450 13.03 10.53 9.54 8.50 
20 6 2,000,000 99,754 48,000 0.180 0.400 0.450 11.08 9.04 8.03 7.02 
20 10 2,000,000 99,754 48,000 0.180 0.400 0.450 10.95 8.90 7.91 6.92 
20 14 2,000,000 99,754 48,000 0.180 0.400 0.450 10.82 8.75 7.78 5.82 
20 18 2,000,000 99,754 48,000 0.180 0.400 0.450 10.67 8.60 7.65 6. 71 
20 6 2,000,000 119 '353 60,000 0.180 0.400 0.450 9.51 7.74 6.76 5.83 
20 10 2,000,000 119,353 60.000 0.180 0.400 0.450 9.39 7.61 6.65 5.75 
20 14 2.000,000 119.353 60,000 0.180 0.400 0.450 9.28 7.48 6.54 5.66 
20 18 2,000,000 119 '353 60,000 0.180 0.400 0.450 9.17 7.35 6.43 5.57 
4 6 4,000,000 18,511 6,000 0.180 0.400 0.450 139.28 123.54 96.42 73.26 
4 10 4,000,000 18,511 6,000 0.180 0.400 0.450 133.52 118.28 92.92 71. 45 
4 14 4,000,000 18,511 6,000 0.180 0.400 0.450 128.14 112.75 88.96 69.16 
4 18 4,000,000 18,511 6,000 0.180 0.400 0.450 123.39 107.45 85.02 66.65 
4 6 4,000,000 32 '832 12,000 0.180 0.400 0.450 85.36 71. 42 51. 75 36.96 
4 10 4,000,000 32,832 12,000 0.180 0.400 0.450 80.96 67.84 49.72 36.20 
4 14 4,000,000 32,832 12,000 0.180 0.400 0.450 77.05 64.32 47.48 35.15 ._, 4 18 4,000,000 32,832 12,000 0.180 0.400 0.450 73.81 61 14 45.30 33.96 
N 4 6 4,000,000 45,906 18,000 0.180 0.400 0.450 63.76 51.24 35.38 24.42 
4 10 4 000,000 45,906 18,000 0.180 0.400 0.450 60.17 48.49 33.99 24.04 
4 14 4,000,000 45,906 18,000 0.180 0.400 0.450 57.09 45.88 32.46 23.43 
4 18 4,000,000 45,906 18,000 0.180 0.400 0.450 54.62 43.59 30.98 22.70 
4 6 4,000,000 58,233 24,000 0.180 0.400 0.450 51.65 40.25 26.81 18.12 
4 10 4,000,000 58,233 24,000 0.180 0.400 0.450 48.63 38.02 25.79 17.91 
4 14 4,000,000 58,233 24,000 0.180 0.400 0.450 46.09 35.94 24.16 17.51 
4 18 4,000,000 58,233 24,000 0.180 0.400 0.450 44.09 34.15 23.55 17.01 
4 6 4,000,000 70,030 30,000 0.180 0.400 0.450 43.78 33.27 21.55 14.35 
4 10 4,000,000 70,030 30,000 0.180 0.400 0.450 41.16 31.38 20.76 14.24 
4 14 4,000,000 70,030 30,000 0.180 0.400 0.450 39.00 29.67 19.87 13.96 
4 18 4,000,000 70,030 30,000 0.180 0.400 0.450 37.32 28.20 18.99 13.60 
4 6 4,000,000 81,423 36,000 0.180 0.400 0.450 38.20 28.41 17.98 11.85 
4 10 4,000,000 81,423 36,000 0.180 0.400 0.450 35.89 26.78 17.35 11.79 
4 14 4,000,000 81,423 36,000 0.180 0.400 0.450 34.01 25.31 16.63 11.60 
4 18 4,000,000 81,423 36,000 0.180 0.400 0.450 32.56 24.07 15.91 11.31 
4 6 4,000,000 103,285 48,000 0.180 0.400 0.450 30.74 22.05 13.47 8.75 
4 10 4,000,000 103,285 48,000 0.180 0.400 0.450 28.86 20.78 13.04 8.76 
4 14 4,000,000 103,285 48,000 0.180 0.400 0.450 27.37 19.65 12.53 8.65 
4 18 4,000,000 103,285 48,000 0.180 0.400 0.450 26.24 18.70 12.01 8.47 
4 6 4,000,000 124,211 60,000 0.180 0.400 0.450 25.92 18.05 10.73 6.92 
4 10 4,000,000 124,211 60,000 0.180 0.400 0.450 24.34 17.01 10.43 6.96 
4 14 4,000,000 124,211 60,000 0.180 0.400 0.450 23. 11 16.10 10.04 6.89 
4 18 4,000,000 124,211 60,000 0.180 0.400 0.450 22.18 15.34 9.64 6.76 
6 6 4,000,000 18,511 6,000 0.180 0.400 0.450 98.84 91.11 7 8. 40 65.70 
6 10 4,000,000 18,511 6,000 0.180 0.400 0.450 96.94 88.80 76.58 64.41 
6 14 4,000,000 18,511 6,000 0.180 0.400 0.450 94.88 86.14 74.45 62.82 
-----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con'!) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE {INCHES X 10 
-----------------------------------------------------------------------------------------------
6 18 4,000,000 18,511 6,000 0.180 0.400 0.450 92.73 83.37 72.17 61.07 
6 6 4,000,000 32,832 12,000 0.180 0.400 0.450 59.92 54.52 44.52 35.38 
6 10 4,000,000 32,832 12,000 0.180 0.400 0.450 58.31 52.80 43.26 34.61 
6 14 4,000,000 32,832 12,000 0.180 0.400 0.450 57.23 50.96 41.85 33.68 
6 18 4,000,000 32 '832 12,000 0.180 0.400 0.450 55.25 49.14 40.42 32.68 
6 6 4,000,000 45,906 18,000 0.180 0.400 0.450 45.08 40.03 31. 52 24.20 
6 10 4,000,000 45,906 18,000 0.180 0.400 0.450 43.63 38.63 30.56 23.68 
6 14 4,000,000 45,906 18,000 0.180 0.400 0.450 42.27 37.18 29.51 23.05 
6 18 4,000,000 45,906 18,000 0.180 0.400 0.450 41. 06 35.80 28.46 22.36 
6 6 4,000,000 58,233 24,000 0.180 0.400 0.450 36.88 32.02 24.50 18.34 
6 10 4,000,000 58,233 24,000 0.180 0.400 0.450 35.55 30.82 23.73 17.97 
6 14 4,000,000 58,233 24,000 0.180 0.400 0.450 34.36 29.63 22.89 17.50 
6 18 4,000,000 58,233 24,000 0.180 0.400 0.450 33.32 28.50 22.06 16.99 
6 6 4,000,000 70,030 30,000 0.180 0.400 0.450 31.55 26.86 20.07 14.73 
6 10 4,000,000 70,030 30,000 0.180 0.400 0.450 30.33 25.81 19.43 14.45 
6 14 4,000,000 70,030 30,000 0.180 0.400 0.450 29.26 24.78 18.73 14.08 
6 18 4,000,000 70,030 30,000 0.180 0.400 0.450 28.35 23.84 18.05 13.68 
...., 6 6 4,000,000 81,423 36,000 0.180 0.400 0.450 27.75 23.22 17.29 12.29 
w 6 10 4,000,000 81,423 36,000 0.180 0.400 0.450 26.63 22.29 16.46 12.07 
6 14 4-, 000 '000 81,423 36,000 0.180 0.400 0.450 25.65 21. 39 15.87 11.77 
6 18 4,000,000 81,423 36,000 0.180 0.400 0.450 24.84 20 57 15.29 11.45 
6 6 4,000,000 103,285 48,000 0.180 0.400 0.450 22.63 18.40 13.03 9.19 
6 10 4,000,000 103,285 48,000 0.180 0.400 0.450 21.67 17.63 12.61 9.05 
6 14 4,000,000 103,285 48,000 0.180 0.400 0.450 20.84 16.90 12.16 8.85 
6 18 4,000,000 103,285 48,000 0.180 0.400 0.450 20.17 16.26 11.73 8.62 
6 6 4,000,000 124,211 60,000 0.180 0.400 0.450 19.29 15.31 10.55 7.31 
6 10 4,000,000 124,211 60,000 0.180 0.400 0.450 18.44 14.66 10.22 7.22 
6 14 4,000,000 124,211 60,000 0.180 0.400 0.450 17.73 14.05 9.87 7.07 
6 18 4,000,000 124,211 60,000 0.180 0.400 0.450 17.16 13.52 9.52 6.90 
8 6 4,000,000 18,511 6,000 0.180 0.400 0.450 80.55 70.96 64.47 56.93 
8 10 4,000,000 18,511 6,000 0.180 0.400 0.450 79.46 69.75 63.45 56.11 
8 14 4,000,000 18,511 6,000 0.180 0.400 0.450 78.17 68.31 62.22 55.09 
8 18 4,000,000 18,511 6,000 0.180 0.400 0.450 76.69 66.76 60.87 53.95 
8 6 4,000,000 32' 832 12,000 0.180 0.400 0.450 47.60 43.45 37.74 31.97 
8 10 4,000,000 32,832 12,000 0.180 0.400 0.450 46.82 42.48 36.97 31.41 
8 14 4,000,000 32' 832 12,000 0.180 0.400 0.450 45.98 41.40 36.09 30.74 
8 18 4,000,000 32,832 12,000 0.180 0.400 0.450 45.09 40.28 35.16 30.01 
8 6 4,000,000 45,906 18,000 0.180 0.400 0.450 35.35 32.32 27.28 22.46 
8 10 4,000,000 45,906 18,000 0.180 0.400 0.450 34.66 31.51 26.66 22.04 
8 14 4,000,000 45,906 18,000 0.180 0. 400 0. 450 33.97 30.63 25.96 21.54 
8 18 4,000,000 45,906 18,000 0.180 0.400 0.450 33.28 29.75 25.24 21.00 
8 6 4,000,000 58,233 24,000 0.180 0.400 0.450 28.77 26.11 21.55 17.35 
8 10 4,000,000 58' 233 24,000 0.180 0.400 0.450 28.14 25.40 21.02 17.02 
8 14 4,000,000 58.233 24,000 0.180 0.400 0.450 27.52 24.65 20.44 16.62 
8 18 4,000,000 58.233 24,000 0.180 0.400 0.450 26.94 23.92 19.86 16.20 
8 6 4,000,000 70,030 30,000 0.180 0.400 0.450 24.58 22.07 17.88 14.14 -----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' I) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 -----------------------------------------------------------------------------------------------
8 10 4,000,000 70,030 30,000 0.180 0.400 0.450 23.99 21.44 17.43 13.87 
8 14 4,000,000 70,030 30,000 0 .180 0.400 0.450 23.43 20.79 16.93 13.54 
8 18 4,000,000 70,030 30,000 0.180 0.400 0.450 22.91 20.16 16.43 13.20 
8 6 4,000,000 81,423 36,000 0.180 0.400 0.450 21.64 19.21 15.32 11.93 
8 10 4,000,000 36,830 0.180 0.400 0.450 21.08 18.64 14.91 11.70 
8 14 4,000,000 81,423 36,000 0.180 0.400 0.450 20.56 18.06 14.48 11.43 
8 18 4,000,000 81,423 36,000 0.180 0.400 0.450 20.09 17.51 14.05 11.14 
8 6 4,000,000 103,285 48,000 0.180 0.400 0.450 17.73 15.40 11.94 9.08 
8 10 4,000,000 103,285 48,000 0.180 0.400 0.450 17.21 14.91 11.62 8.91 
8 14 4,000,000 103,285 48,000 0.180 0.400 0.450 16.75 14.43 11. 27 8. 71 
8 18 4,000,000 103,285 48,000 0.180 0.400 0.450 16.36 13.98 10.93 8.49 
8 6 4,000,000 124,211 60,000 0.180 0.400 0.450 19.29 15.31 10.55 7.31 
8 10 4,000,000 124,211 60,000 0.180 0.400 0.450 18.44 14.66 10.22 7.22 
8 14 4,000,000 124,211 60,000 0.180 0.400 0.450 17.73 14.05 9.87 7.07 
8 18 4,000,000 124,211 60,000 0.180 0.400 0.450 13.96 11.73 8.97 6.85 
10 6 4,000,000 18,511 6,000 0.180 0.400 0.450 68.88 57.56 54.31 49.44 
10 10 4,000,000 18,511 6,000 0.180 0.400 0.450 68.04 56.88 53.67 48.90 
" 10 14 4,000,000 18,511 6,000 0.180 0.400 0.450 67.02 56.07 52.90 48.23 _,_ 10 18 4,000,000 18,511 6,000 0 .180 0.400 0.450 65.84 55.18 52.03 47.48 
10 6 4,000,000 32,832 12,000 0.180 0.400 0.450 40.72 35.75 32.36 28.52 
10 10 4,000,000 32' 832 12,000 0.180 0.400 0.450 40.19 35.15 31.87 28.12 
10 14 4,000,000 32,832 12,000 0.180 0.400 0.450 39.59 34.48 31.29 27.64 
10 18 4,000,000 32,832 12,000 0.180 0.400 0.450 38.90 33 76 30.66 27.12 
10 6 4,000,000 45,906 18,000 0.180 0.400 0.450 29.94 26. 8 8 23.70 20.40 
10 10 4,000,000 45,906 18,000 0.180 0.400 0.450 29.52 26.36 23.28 20.08 
10 14 4,000,000 45,906 18,000 0.180 0.400 0.450 29.06 25.79 22.81 19.71 
10 18 4,000,000 45,906 18,000 0.180 0.400 0.450 28.57 25 19 22.31 19.30 
10 6 4,000,000 58,233 24,000 0.180 0.400 0.450 24.17 21.87 18.91 15.98 
10 10 4,000,000 58,233 24,000 0.180 0.400 0.450 23.80 21.41 18.55 15.71 
10 14 4,000,000 58,233 24,000 0.180 0.400 0.450 23.41 20.91 18.14 15.41 
10 18 4,000,000 58,233 24,000 0.180 0.400 0.450 23.01 20.40 17.72 15.08 
10 6 4,000,000 70,030 30,000 0.180 0.400 0.450 20.53 18.59 15.83 13.17 
10 10 4,000,000 70,030 30,000 0.180 0.400 0.450 20.19 18.18 15.50 12.94 
10 14 4.000,000 70,030 30,000 0.180 0.400 0.450 19.85 17.73 15.15 12.68 
10 18 4,000,000 70,030 30,000 0.180 0.400 0.450 19.51 17.29 14.78 12.40 
10 6 4,000,000 81,423 36,000 0.180 0.400 0.450 18.01 16.26 13.65 11.21 
10 10 4,000,000 81,423 36,000 0.180 0.400 0.450 17.69 15.88 13.36 11.01 
10 14 4,000,000 81,423 36,000 0.180 0.400 0.450 17.38 15.48 13.05 10.79 
10 18 4,000,000 81,423 36,000 0.180 0.400 0.450 17.07 15.09 12.73 10.55 
10 6 4,000,000 103,285 48,000 0.180 0.400 0.450 14.69 13.13 10.77 8.65 
10 10 4,000,000 103,285 48,000 0.180 0.400 0.450 14.40 12.80 10.53 8.50 
10 14 4,000,000 103,285 48,000 0.180 0.400 0.450 14.13 12.47 10.27 8.32 
10 18 4,000,000 103,285 48,000 0.180 0.400 0.450 13.87 12.14 10.01 8.14 
10 6 4,000,000 124,211 60,000 0.180 0.400 0.450 12.58 11.10 8.93 7.05 
10 10 4,000,000 124,211 60,000 0.180 0.400 0.450 12.31 10.81 8.73 6.92 
10 14 4,000,000 124,211 60,000 0.180 0.400 0.450 12.06 10.52 8.51 6.78 -----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' t J 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES x 10 -----------------------------------------------------------------------------------------------
10 18 4,000,000 124,211 60,000 0.180 0.400 0.450 11.83 10.24 8.29 6.63 
12 6 4,000,000 18,511 6,000 0.180 0.400 0.450 59.17 48.57 46.68 43.40 
12 10 4,000,000 18,511 6,000 0.180 0.400 0.450 58.50 48.16 46.25 43.02 
12 14 4,000,000 18,511 6,000 0.180 0.400 0.450 57.67 47.69 45.73 42.56 
12 18 4,000,000 18,511 6,000 0.180 0.400 0.450 56.69 47.16 45.13 42.04 
12 6 4,000,000 32,832 12,000 0.180 0.400 0.450 35.90 30.18 28.19 25.48 
12 10 4,000,000 32,832 12,000 0.180 0.400 0.450 35.48 29.80 27.84 25.19 
12 14 4,000,000 32' 832 12,000 0.180 0.400 0.450 34.97 29.37 27.44 24.85 
12 18 4,000,000 32' 832 12,000 0.180 0.400 0.450 34.39 28.91 27.00 24.47 
12 6 4,000,000 45,906 18,000 0.180 0.400 0.450 26.45 22.84 20.82 18.46 
12 10 4,000,000 45,906 18,000 0.180 0.400 0.450 26.13 22.50 20.52 18.22 
12 14 4,000,000 45,906 18,000 0.180 0.400 0.450 25.75 22.11 20.19 17.94 
12 18 4,000,000 45,906 18,000 0.180 0.400 0.450 25.34 21. 71 19.83 17.63 
12 6 4,000,000 58,233 24,000 0.180 0.400 0.450 21.28 18.70 16.72 14.60 
12 10 4,000,000 58,233 24,000 0.180 0.400 0.450 21.01 18.38 16.46 14.39 
12 14 4,000,000 58,233 24,000 0.180 0.400 0.450 20.72 18.03 16.17 14.16 
12 18 4,000,000 58,233 24,000 0.180 0.400 0.450 20.39 17.68 15.86 13.90 
12 6 4,000,000 70,030 30,000 0.180 0.400 0.450 18.01 15.97 14.08 12.13 
" 12 10 4,000,000 70,030 30,000 0.180 0.400 0.450 17.77 15.68 13.84 11.95 l.n 12 14 4,000,000 70,030 30,000 0.180 0.400 0.450 17.52 15.37 13.58 11.74 
12 18 4,000,000 70,030 30,000 0.180 0.400 0.450 17.25 15.05 13.31 11.52 
12 6 4,000,000 81,423 36,000 0.180 0.400 0.450 15.74 14.02 12.20 10.39 
12 10 4,000,000 81,423 36,000 0.180 0.400 0.450 15.52 13.75 11.99 10.24 
12 14 4,000,000 81,423 36,000 0.180 0.400 0.450 15.30 13.47 11.76 10.05 
12 18 4,000,000 81,423 36,000 0.180 0.400 0.450 15.06 13.18 11.51 9.86 
12 6 4,000,000 103,285 48,000 0.180 0.400 0.450 12.77 11.39 9.71 8.11 
12 10 4,000,000 103,285 48,000 0.180 0.400 0.450 12.58 11.16 9.53 7.98 
12 14 4,000,000 103,285 48,000 0.180 0.400 0.450 12.39 10.91 9.33 7.84 
12 18 4,000,000 103,285 48,000 0.180 0.400 0.450 12.20 10.67 9.13 7.68 
12 6 4,000,000 124,211 60,000 0.180 0.400 0.450 10.89 9.67 8.11 6.67 
12 10 4,000,000 124,211 60,000 0.180 0.400 0.450 10.72 9.46 7.95 6.56 
12 14 4,000,000 124,211 60,000 0.180 0.400 0.450 10.55 9.25 7.78 6.44 
12 18 4,000,000 124,211 60,000 0.180 0.400 0.450 10.39 9.04 7.61 6.31 
14 6 4,000,000 18,511 6,000 0.180 0.400 0.450 50.36 42.48 40.73 38.54 
14 10 4,000,000 18,511 6,000 0.180 0.400 0.450 49.83 42.21 40.43 38.27 
14 14 4,000,000 18,511 6,000 0.180 0.400 0.450 49.17 41.90 40.05 37.94 
14 18 4,000,000 18,511 6,000 0.180 0.400 0.450 48.40 41.56 39.63 37.56 
14 6 4,000,000 32,832 12,000 0.180 0.400 0.450 31.87 26.12 24.89 22.91 
14 10 4,000,000 32,832 12,000 0.180 0.400 0.450 31.51 25.87 24.64 22.70 
14 14 4,000,000 32,832 12,000 0.180 0.400 0.450 31.08 25.59 24.35 22.44 
14 18 4,000,000 32 '832 12,000 0.180 0.400 0.450 30.58 25.28 24.02 22.16 
14 6 4,000,000 45,906 18,000 0.180 0.400 0.450 23.76 19.79 18.50 16.75 
14 10 4,000,000 45,906 18,000 0.180 0.400 0.450 23.49 19.56 18.28 16.56 
14 14 4,000,000 45,906 18,000 0.180 0.400 0.450 23.17 19.29 18.03 16.35 
14 18 4,000,000 45,906 18,000 0.180 0.400 0.450 22.80 19.01 17.77 16.12 
14 6 4,000,000 58,233 24,000 0.180 0.400 0.450 19.18 16.25 14.93 13.34 
-----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con'!) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 ) -----------------------------------------------------------------------------------------------
14 10 4,000,000 58,233 24,000 0.180 0.400 0.450 18.96 16.03 14.74 13.18 
14 14 4,000,000 58,233 24,000 0.180 0.400 0.450 18.71 15.78 14.52 13.00 
14 18 4,000,000 58,233 24,000 0.180 0.400 0.450 18.42 15.53 14.29 12.80 
14 6 4,000,000 70,030 30,000 0.180 0.400 0.450 16.24 13.93 12.62 11.15 
14 10 4,000,000 70,030 30,000 0.180 0.400 0.450 16.05 13.72 12.45 11.01 
14 14 4,000,000 70,030 30,000 0.180 0.400 0.450 15.83 13.50 12.25 10.84 
14 18 4,000,000 70,030 30,000 0.180 0.400 0.450 15.60 13.27 12.04 10.67 
14 6 4,000,000 81,423 36,000 0.180 0.400 0.450 14.17 12.27 10.98 9.61 
14 10 4,000,000 81,423 36,000 0.180 0.400 0.450 14.01 12.08 10.82 9.48 
14 14 4,000,000 81,423 36,000 0.180 0.400 0.450 13.82 11.87 10.64 9.33 
14 18 4,000,000 81,423 36,000 0.180 0.400 0.450 13.62 11.65 10.46 9.18 
14 6 4,000,000 103,285 48,000 0.180 0.400 0.450 11.46 10.02 8.79 7.56 
14 10 4,000,000 103,285 48,000 0.180 0.400 0.450 11.32 9.85 8.65 7. 45 
14 14 4,000,000 103,285 48,000 0.180 0.400 0.450 11.17 9.66 8.50 7. 33 
14 18 4,000,000 103,285 48,000 0.180 0.400 0.450 11.02 9.48 8.35 7.21 
14 6 4,000,000 124,211 60,000 0.180 0.400 0.450 9.75 8.54 7. 38 6.26 
14 10 4,000,000 124,211 60,000 0.180 0.400 0.450 9.63 8.39 7.26 6 16 _, 14 14 4,000,000 124,211 60,000 0.180 0.400 0.450 9.50 8.22 7.12 6.06 
"' 14 18 4,000,000 124,211 60,000 0.180 0.400 0.450 9.37 8.06 6.99 5.96 16 6 4,000,000 18,511 6,000 0.180 0.400 0.450 42.41 38.21 35.98 34.58 
16 10 4,000,000 18,511 6,000 0.180 0.400 0.450 42.00 3 8. 02 35.75 34.37 
16 14 4,000,000 18,511 6,000 0.180 0.400 0.450 41.49 37.80 35.49 34.13 
16 18 4,000,000 18,511 6,000 0.180 0.400 0.450 40.90 37.56 35.18 33 84 
16 6 4,000,000 32,832 12,000 0.180 0.400 0.450 28.20 23.16 22.21 20.76 
16 10 4,000,000 32' 832 12,000 0.180 0.400 0.450 27.90 22.99 22.02 20.59 
16 14 4,000,000 32,832 12,000 0.180 0.400 0.450 27.53 22.79 21.80 20.39 
16 18 4,000,000 32,832 12,000 0.180 0.400 0.450 27.10 22.58 21.55 20.18 
16 6 4,000,000 45,906 18,000 0.180 0.400 0.450 21.43 17.48 16.61 15 27 
16 10 4,000,000 45,906 18,000 0.180 0.400 0.450 21. 19 17.32 16.44 15 .13 
16 14 4,000,000 45,906 18,000 0.180 0.400 0.450 20.91 17.13 16.25 14.96 
16 18 4,000,000 45,906 18,000 0.180 0.400 0.450 20.59 16.94 16.04 14.78 
16 6 4,000,000 58,233 24,000 0.180 0.400 0.450 17.45 14.36 13.46 12.23 
16 10 4,000,000 58,233 24,000 0.180 0.400 0.450 17.26 14.20 13.31 12.10 
16 14 4,000,000 58,233 24,000 0.180 0.400 0.450 17.03 14.02 13.14 11.96 
16 18 4,000,000 58,233 24,000 0.180 0.400 0.450 16.78 13.84 12.96 11.80 
16 6 4,000,000 70,030 30,000 0.180 0.400 0.450 14.83 12.33 11.41 10.27 
16 10 4,000,000 70,030 30,000 0.180 0.400 0.450 14.67 12.17 11.28 10.15 
16 14 4,000,000 70,030 30,000 0.180 0.400 0.450 14.48 12.01 11.13 10.02 
16 18 4,000,000 70,030 30,000 0.180 0.400 0.450 14.27 11.84 10.96 9.88 
16 6 4,000,000 81,423 36,000 0.180 0.400 0.450 12.97 10.88 9.96 8.88 
16 10 4,000,000 81,423 36,000 0.180 0.400 0.450 12.83 10.73 9. 83 8.78 
16 14 4,000,000 81,423 36,000 0.180 0.400 0.450 12.66 10.58 9.69 8.66 
16 18 4,000,000 81,423 36,000 0. 180 0.400 0.450 12.48 10.42 9.55 8.53 
16 6 4,000,000 103,285 48,000 0.180 0.400 0.450 10.50 8.92 8.01 7.04 
16 10 4,000,000 103,285 48,000 0 .180 0.400 0.450 10.38 8.79 7.90 6.95 
16 14 4,000,000 103,285 48,000 0.180 0.400 0.450 10.25 8.64 7. 7 8 6.85 -----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' I) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
NO.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 -----------------------------------------------------------------------------------------------
16 18 4,000,000 103,285 48,000 0.180 0.400 0.450 10.11 8.50 7.66 6.75 
16 6 4,000,000 124,211 60,000 0.180 0.400 0.450 8. 92 7.63 6.75 5.86 
16 10 4,000,000 124,211 60,000 0.180 0.400 0.450 8.82 7 51 6.65 5.78 
16 14 4,000,000 124,211 60,000 0.180 0.400 0.450 8.71 7.38 6.55 5.69 
16 18 4,000,000 124,211 60,000 0.180 0.400 0.450 8.60 7.26 6.44 5.60 
18 6 4,000,000 18,511 6,000 0.180 0.400 0.450 35.44 35.06 32.15 31.29 
18 10 4,000,000 18,511 6,000 0.180 0.400 0.450 35.12 34.91 31.99 31.13 
18 14 4,000,000 18,511 6,000 0.180 0.400 0.450 34.75 34.74 31.79 30.94 
18 18 4,000,000 18,511 6,000 0.180 0.400 0.450 34.31 34.55 31. 56 30.72 
18 6 4,000,000 32,832 12,000 0.180 0.400 0.450 24.81 20.97 19.99 18.94 
18 10 4,000,000 32,832 12,000 0.180 0.400 0.450 24.52 20.84 19.84 18.81 
18 14 4,000,000 32,832 12,000 0.180 0.400 0.450 24.24 20.70 19.68 18.65 
18 18 4,000,000 32,832 12,000 0.180 0.400 0.450 23.89 20.55 19.49 18.48 
18 6 4,000,000 45,906 18,000 0.180 0.400 0.450 19.29 15.73 15.03 14.00 
18 10 4,000,000 45,906 18,000 0.180 0.400 0.450 19.08 15.61 14.90 13. 89 
18 14 4,000,000 45,906 18,000 0.180 0.400 0.450 18.83 15.47 14.75 13.76 
18 18 4,000,000 45,906 18,000 0.180 0.400 0.450 18.55 15. 3 3 14.59 13.61 _, 18 6 4,000,000 58,233 24,000 0.180 0.400 0.450 15.90 12.88 12.23 11.26 _, 18 10 4,000,000 58,233 24,000 0.180 0.400 0.450 15.73 12.77 12.11 11.16 
18 14 4,000,000 58,233 24,000 0.180 0.400 0.450 15.52 12.64 11.98 11.04 
18 18 4,000,000 58,233 24,000 0.180 0.400 0.450 15.30 12.51 11.83 10.92 
18 6 4,000,000 70,030 30,000 0.180 0.400 0.450 13.61 11.06 10.40 9.49 
18 10 4,000,000 70,030 30,000 0.180 0.400 0.450 13.46 10.94 10.29 9.40 
18 14 4,000,000 70,030 30,000 0.180 0.400 0.450 13.29 10.82 10.17 9.29 
18 18 4,000,000 70,030 30,000 0.180 0.400 0.450 13.10 10.69 10.04 9.18 
18 6 4,000,000 81,423 36,000 0.180 0.400 0.450 11.95 9.76 9.10 8.23 
18 10 4,000,000 81,423 36,000 0.180 0.400 0.450 11.82 9.65 8.99 8.15 
18 14 4,000,000 81,423 36,000 0.180 0.400 0.450 11.68 9.53 8.88 8.05 
18 18 4,000,000 81,423 36,000 0.180 0.400 0.450 11.51 9.41 8.76 7.95 
18 6 4,000,000 103,285 48,000 0.180 0.400 0.450 9.72 8.02 7.34 6.56 
18 10 4,000,000 103,285 48,000 0.180 0.400 0.450 9.61 7.92 7.25 6.49 
18 14 4,000,000 103,285 48,000 0.180 0.400 0.450 9.50 7. 81 7.16 6.40 
18 18 4,000,000 103,285 48,000 0.180 0.400 0.450 9.37 7.70 7.06 6.32 
18 6 4,000,000 124,211 60,000 0.180 0.400 0.450 8.27 6.88 6.21 5.48 
18 10 4,000,000 124,211 60,000 0.180 0.400 0.450 8.18 6.78 6.13 5.42 
18 14 4,000,000 124' 211 60,000 0.180 0.400 0.450 8.09 6.69 6.04 5.34 
18 18 4,000,000 124,211 60,000 0.180 0.400 0.450 7.98 6.59 5.95 5.27 
20 6 4,000,000 18,511 6,000 0.180 0.400 0.450 29.52 32.57 29.07 28.51 
20 10 4,000,000 18,511 6,000 0.180 0.400 0.450 29.28 32.45 28.94 28.38 
20 14 4,000,000 18,511 6,000 0.180 0.400 0.450 29.00 32.31 28.79 28.22 
20 18 4,000,000 18,511 6,000 0.180 0.400 0.450 28.68 32.15 28.63 28.05 
20 6 4,000,000 32,832 12,000 0.180 0.400 0.450 21.68 19.30 18.14 17.39 
20 10 4,000,000 32, 832 12,000 0.180 0.400 0.450 21.47 19.21 18.02 17.28 
20 14 4,000,000 32,832 12,000 0.180 0.400 0.450 21.22 19.10 17.89 17.16 
20 18 4,000,000 32,832 12,000 0.180 0.400 0.450 20.93 18.98 17.74 17.02 
20 6 4,000,000 45,906 18,000 0.180 0.400 0.450 17.28 14.38 13.70 12.92 -----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con't) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 ) 
-----------------------------------------------------------------------------------------------
20 10 4,000,000 45,906 18,000 0.180 0.400 0.450 17.10 14.29 13.59 12.82 
20 14 4,000,000 45,906 18,000 0.180 0.400 0.450 16.89 14 19 13.47 12.72 
20 18 4,000,000 45,906 18,000 0.180 0.400 0.450 16.65 14.08 13.34 12.60 
20 6 4,000,000 58,233 24,000 0.180 0.400 0.450 14.46 11.73 11. 18 10.42 
20 10 4,000,000 58,233 24,000 0.180 0.400 0.450 14.30 11.65 11. 09 10.34 
20 14 4,000,000 58,233 24,000 0. 180 0.400 0.450 14.12 11. 55 10.98 10.24 
20 18 4,000,000 58,233 24,000 0.180 0.400 0.450 13.92 11.45 10.86 10.14 
20 6 4,000,000 70,030 30,000 0.180 0.400 0.450 12.49 10.05 9.53 8.80 
20 10 4,000,000 70,030 30,000 0.180 0.400 0.450 12.36 9.96 9.45 8.73 
20 14 4,000,000 70,030 30,000 0.180 0.400 0.450 12.20 9.87 9.35 8.64 
20 18 4,000,000 70,030 30,000 0.180 0.400 0.450 12.03 9.78 9.24 8.55 
20 6 4,000,000 81,423 36,000 0.180 0.400 0.450 11.04 8.87 8.36 7.66 
20 10 4,000,000 81,423 36,000 0.180 0.400 0.450 10.92 8.78 8.27 7.59 
20 14 4,000,000 81,423 36,000 0.180 0.400 0.450 10.78 8.69 8.18 7.51 
20 18 4,000,000 81,423 36,000 0.180 0.400 0.450 10.64 8.60 8.09 7.42 
20 6 4,000,000 103,285 48,000 0.180 0.400 0.450 9.04 7.29 6.77 6.13 
20 10 4,000,000 103,285 48,000 0.180 0.400 0.450 8.94 7.21 6.70 6.06 
-.J 20 14 4,000,000 103,285 48,000 0.180 0.400 0.450 8.84 7 12 6.62 6.00 
"' 20 18 4,000,000 103,285 48,000 0.180 0.400 0.450 8.72 7 04 6.53 5.92 20 6 4,000,000 124,211 60,000 0.180 0.400 0.450 7.72 6.26 5.74 5.14 
20 10 4,000,000 124,211 60,000 0 .180 0.400 0.450 7.64 6.18 5.67 5.08 
20 14 4,000,000 124,211 60,000 0.180 0.400 0.450 7.56 6.11 5.60 5.02 
20 18 4,000,000 124,211 60,000 0.180 0.400 0.450 7.46 6.03 5.53 4.96 
4 6 6,000,000 18,396 6,000 0.180 0.400 0.450 123.65 112.64 91.22 71.74 
4 10 6,000,000 18,396 6,000 0.180 0.400 0.450 119. 86 108.73 88.42 70.08 
4 14 6,000,000 18,396 6,000 0.180 0.400 0.450 116. OS 104.40 85.17 68.01 
4 18 6,000,000 18,396 6,000 0.180 0.400 0.450 112.44 100.10 81.83 65.73 
4 6 6,000,000 32,881 12,000 0.180 0.400 0.450 76.11 66.02 49.99 46.97 
4 10 6,000,000 32,881 12,000 0.180 0.400 0.450 72.93 63.22 48.23 36.16 
4 14 6,000,000 32,881 12,000 0.180 0.400 0.450 69.95 60.35 46.26 35.10 
4 18 6,000,000 32,881 12,000 0.180 0.400 0.450 67.38 57.65 28.31 33.94 
4 6 6,000,000 46,182 18,000 0.180 0.400 0.450 57.17 47.80 34.59 24.67 
4 10 6,000,000 46,182 18,000 0.180 0.400 0.450 54.44 45.58 33.33 24.19 
4 14 6,000,000 46,182 18,000 0.180 0.400 0.450 52.00 43.39 31.93 23.54 
4 18 6,000,000 46,182 18,000 0.180 0.400 0.450 49.95 41.39 30.56 22.80 
4 6 6,000,000 58,769 24,000 0.180 0.400 0.450 46.53 37.81 26.44 18.39 
4 10 6,000,000 58' 769 24,000 0.180 0.400 0.450 44.15 35.97 35.97 18.10 
4 14 6,000,000 58,769 24,000 0.180 0.400 0.450 42.44 34. 18 24.40 17.65 
4 18 6,000,000 58,769 24,000 0.180 0.400 0.450 40.38 32.59 23.35 17.12 
4 6 6,000,000 70,850 30,000 0.180 0.400 0.450 39.58 31.43 21.37 14.60 
4 10 6,000,000 70,850 30,000 0.180 0.400 0.450 37.48 29.84 20.60 14.41 
4 14 6,000,000 70,850 30,000 0.180 0.400 0.450 35.67 28.34 19.74 14.09 
4 18 6,000,000 70,850 30,000 0.180 0.400 0.450 34.22 27.02 18.90 13.69 
4 6 6,000,000 82,542 36,000 0.180 0.400 0.450 34.63 26.96 17.92 12.08 
4 10 6,000,000 82,542 36,000 0.180 0.400 0.450 32.75 25.57 17.28 11 '95 
4 14 6,000,000 82,542 36,000 0.180 0.400 0.450 31.15 24.27 16.57 11.71 -----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD I con' t I 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
{INCHES} {PSI} RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE {INCHES X 10 -----------------------------------------------------------------------------------------------
4 18 6,000,000 82,542 36,000 0.180 0.400 0.450 29.88 23.14 15.88 11.40 
4 6 6,000,000 105,039 48,000 0.180 0.400 0.450 27.98 21.08 13.50 8.93 
4 10 6,000,000 105,039 48,000 0.180 0.400 0.450 26.42 19.96 13.05 8.88 
4 14 6,000,000 105,039 48,000 0.180 0.400 0.450 25.13 18.94 12.53 8.73 
4 18 6,000,000 105,039 48,000 0.180 0.400 0.450 24.11 18.07 12.02 8.53 
4 6 6,000,000 126,632 60,000 0.180 0.400 0.450 23.68 17.36 10.81 7.06 
4 10 6,000,000 126,632 60,000 0.180 0.400 0.450 22.34 16.43 10.47 7.05 
4 14 6,000,000 126,632 60,000 0.180 0.400 0.450 21.25 15.59 10.07 6.95 
4 18 6,000,000 126,632 60,000 0.180 0.400 0.450 20.40 14.88 9.67 6.80 
6 6 6,000,000 18,396 6,000 0.180 0.400 0.450 89.43 81.44 71. 98 61.94 
6 10 6,000,000 18,396 6,000 0.180 0.400 0.450 88.10 79.78 70.65 60.92 
6 14 6,000,000 18,396 6,000 0.180 0.400 0.450 86.55 77.83 69.03 59.66 
6 18 6,000,000 18,396 6,000 0.180 0.400 0.450 84.83 75.74 67.77 58.24 
6 6 6,000,000 32,881 12,000 0.180 0.400 0.450 53.48 49.29 41.54 34.07 
6 10 6,000,000 32,881 12,000 0.180 0.400 0.450 52.40 48.02 40.57 33.42 
6 14 6,000,000 32,881 12,000 0.180 0.400 0.450 51.28 46.60 39.45 32.62 
6 18 6,000,000 32,881 12,000 0.180 0.400 0.450 50.14 45.15 3 8. 27 31.75 
'" 
6 6 6,000,000 46,182 18,000 0.180 0.400 0.450 40.04 36.43 29.74 23.62 
"' 6 10 6,000,000 46,182 18,000 0.180 0.400 0.450 39.05 35.38 28.96 23.14 6 14 6,000,000 46,182 18,000 0.180 0.400 0.450 38.08 34.23 28.09 22.57 
6 18 6,000,000 46,182 18,000 0.180 0.400 0.450 37.15 33.10 27.20 21.95 
6 6 6,000,000 58,769 24,000 0.180 0.400 0.450 32.72 29.29 23.31 18.06 
6 10 6,000,000 58,769 24,000 0.180 0.400 0.450 31.80 2 8. 37 22.66 17.70 
6 14 6,000,000 58,769 24,000 0.180 0.400 0.450 30.92 27.41 21.95 17.26 
6 18 6,000,000 58,769 24,000 0.180 0.400 0.450 30.12 26.47 21. 23 16.78 
6 6 6,000,000 70,850 30,000 0.180 0.400 0.450 28.01 24.67 19.22 14.61 
6 10 6,000,000 70,850 30,000 0.180 0.400 0.450 27.14 23.86 18.67 14.32 
6 14 6,000,000 70,850 30,000 0.180 0.400 0.450 26.33 23.02 18.06 13.97 
6 18 6,000,000 70,850 30,000 0.180 0.400 0.450 25.62 22.22 17.46 13.58 
6 6 6,000,000 82,542 36,000 0.180 0.400 0.450 24.67 21.41 16.37 12.24 
6 10 6,000,000 82,542 36,000 0.180 0.400 0.450 23.85 20.67 15.89 12.01 
6 14 6,000,000 82,542 36,000 0.180 0.400 0.450 23.10 19.93 15.37 11.72 
6 18 6,000,000 82,542 36,000 0.180 0.400 0.450 22.45 19.23 14.85 11.40 
6 6 6,000,000 105,039 48,000 0.180 0.400 0.450 20.18 17.07 12.65 9.22 
6 10 6,000,000 105,039 48,000 0.180 0.400 0.450 19.44 16.44 12.27 9.06 
6 14 6,000,000 105,039 48,000 0.180 0.400 0.450 18.79 15.83 11.86 8.85 
6 18 6,000,000 105,039 48,000 0.180 0.400 0.450 18.24 15.27 11.46 8.62 
6 6 6,000,000 126,632 60,000 0.180 0.400 0.450 17.24 14.27 10.31 7.38 
6 10 6,000,000 126,632 60,000 0.180 0.400 0.450 16.58 13.73 10.01 7.26 
6 14 6,000,000 126,632 60,000 0.180 0.400 0.450 16.01 13.21 8.67 7.10 
6 18 6,000,000 126,632 60,000 0.180 0.400 0.450 15.53 12.74 9.34 6.92 
8 6 6,000,000 18,396 6,000 0.180 0.400 0.450 73.35 62.59 58.31 52.51 
8 10 6,000,000 18,396 6,000 0.180 0.400 0.450 72.48 61.78 77.58 51.90 
8 14 6,000,000 18,396 6,000 0.180 0.400 0.450 71.41 60.80 56.70 51.15 
8 18 6,000,000 18,396 6,000 0.180 0.400 0.450 70.15 59.72 55.69 50.28 
8 6 6,000,000 32,881 12,000 0.180 0.400 0.450 43.14 38.74 34.55 30.02 -----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' t) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS 
--------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 -----------------------------------------------------------------------------------------------
8 10 6,000,000 32,881 12,000 0.180 0.400 0.450 42.57 38.05 33.98 29.58 
8 14 6,000,0'00 32' 881 12,000 0.180 0.400 0.450 41.91 37.25 33.32 29.04 
8 18 6,000,000 32,881 12,000 0.180 0.400 0.450 41.18 36.40 32.60 28.45 
8 6 6,000,000 46,182 18,000 0.180 0.400 0.450 31.78 29.02 25.20 21.34 
8 10 6,000,000 46,182 18,000 0.180 0.400 0.450 31.30 2 8 '42 24.72 20.99 
8 14 6,000,000 46,182 18,000 0.180 0.400 0.450 30.78 27.75 24.18 20.58 
8 18 6,000,000 46,182 18,000 0.180 0.400 0.450 30.23 27.06 23.60 20.13 
8 6 6,000,000 58,769 24,000 0.180 0.400 0.450 25.71 23.54 20.04 16.63 
8 10 6,000,000 58,769 24,000 0.180 0.400 0.450 25.28 23.02 19.63 16.35 
8 14 6,000,000 58,769 24,000 0.180 0.400 0.450 24.83 22.44 19.17 16.01 
8 18 6,000,000 58,769 24,000 0.180 0.400 0.450 24.37 21.98 18.68 15.64 
8 6 6,000,000 70,850 30,000 0.180 0.400 0.450 21.88 19.72 16.72 13.65 
8 10 6,000,000 70,850 30,000 0.180 0.400 0.450 21.48 19.50 16.36 13.41 
8 14 6,000,000 70,850 30,000 0.180 0.400 0.450 21.07 18.99 15.96 13.13 
8 18 6,000,000 70,850 30,000 0.180 0.400 0.450 20.67 18.47 15.54 12.82 
8 6 6,000,000 82,542 36,000 0.180 0.400 0.450 19.22 17.44 14.39 11 '58 
8 10 6,000,000 82,542 36,000 0.180 0.400 0.450 18.83 17.01 14.07 11.38 
cc 8 14 6,000,000 82,542 36,000 0.180 0.400 0.450 18.45 16.54 13.71 11.13 
0 8 18 6,000,000 82,542 36,000 0.180 0.400 0.450 18.09 16.09 13.34 10.87 
8 6 6,000,000 105,039 48,000 0.180 0.400 0.450 15.70 14.05 11.31 8.89 
8 10 6,000,000 105,039 48,000 0.180 0.400 0.450 15.34 13.67 11.04 8.73 
8 14 6,000,000 105,039 48,000 0.180 0.400 0.450 15.00 13.28 10.75 8.54 
8 18 6,000,000 105,039 48,000 0.180 0.400 0.450 14.69 12.90 10.45 8.34 
8 6 6,000,000 126,632 60,000 0.180 0.400 0.450 13.45 11 '85 9.35 7.21 
8 10 6,000,000 126,632 60,000 0.180 0.400 0.450 13.11 11.51 9.12 7.08 
8 14 6,000,000 126,632 60,000 0.180 0.400 0.450 12.80 11.18 8.87 6.93 
8 18 6,000,000 126,632 60,000 0.180 0.400 0.450 12.52 10.86 8.62 6. 77 
10 6 6,000,000 18,396 6,000 0.180 0.400 0.450 61.67 50.70 48.64 45.01 
10 10 6,000,000 18,396 6,000 0.180 0.400 0.450 61.01 50.26 48.20 44.63 
10 14 6,000,000 18,396 6,000 0.180 0.400 0.450 60.17 49.73 47.64 44.14 
10 18 6,000,000 18,396 6,000 0.180 0.400 0.450 59.18 49.16 37.02 43.59 
10 6 6,000,000 32,881 12,000 0.180 0.400 0.450 37.02 31.56 29.30 26.34 
10 10 6,000,000 32,881 12,000 0.180 0.400 0.450 36.60 31.16 28.94 26.03 
10 14 6,000,000 32,881 12,000 0.180 0.400 0.450 36.09 30.69 28.52 25.68 
10 18 6,000,000 32,881 12,000 0.180 0.400 0.450 35.50 30.18 28.05 25.29 
10 6 6,000,000 46,182 18,000 0.180 0.400 0.450 27.18 23.86 21.60 19.03 
10 10 6,000,000 46,182 18,000 0.180 0.400 0.450 26.85 23.50 21.30 18.79 
10 14 6,000,000 46,182 18,000 0.180 0.400 0.450 26.48 23.08 20.94 18.49 
10 18 6,000,000 46,182 18,000 0.180 0.400 0.450 26.06 22.64 20.55 18.17 
10 6 6,000,000 58,769 24,000 0.180 0.400 0.450 21.84 19.51 17.33 15.02 
10 10 6,000,000 58,769 24,000 0.180 0.400 0.450 21.57 19.18 17.06 14.81 
10 14 6,000,000 58,769 24,000 0.180 0.400 0.450 21.26 18. 80 16.75 14.56 
10 18 6,000,000 58,769 24,000 0.180 0.400 0.450 20.93 18.41 16.42 14.29 
10 6 6,000,000 70,850 30,000 0.180 0.400 0.450 18.47 16.65 14.57 12.46 
10 10 6,000,000 70,850 30,000 0.180 0.400 0.450 18.23 16.34 14.33 12.28 
10 14 6,000,000 70,850 30,000 0.180 0.400 0.450 17.96 16.00 14.05 12.06 -----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con't) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 ) -----------------------------------------------------------------------------------------------
10 18 6,000,000 70,850 30,000 0.180 0.400 0.450 17.68 15.66 13.76 11.83 
10 6 6,000,000 82,542 36,000 0.180 0.400 0.450 16.14 14.60 12.63 10. 66 
10 10 6,000,000 82,542 36,000 0.180 0.400 0.450 15.91 14.32 12.40 10.50 
10 14 6,000,000 82,542 36,000 0.180 0.400 0.450 15.67 14.01 12.15 10.31 
10 18 6,000,000 82,542 36,000 0.180 0.400 0.450 15.42 13.70 11.89 10.11 
10 6 6,000,000 105,039 48,000 0.180 0.400 0.450 13.09 11.85 10.03 8.30 
10 10 6,000,000 105,039 48,000 0.180 0.400 0.450 12.88 11.60 9.84 8.17 
10 14 6,000,000 105,039 48,000 0.180 0.400 0.450 12.68 11.33 9.63 8.02 
10 18 6,000,000 105,039 48,000 0.180 0.400 0.450 12.47 11.07 9.41 7.85 
10 6 6,000,000 126,632 60,000 0.180 0.400 0.450 11.16 10.05 8.37 6.81 
10 10 6,000,000 126,632 60,000 0.180 0.400 0.450 10.97 9.82 8.17 6.70 
10 14 6,000,000 126,632 60,000 0.180 0.400 0.450 10.78 9.59 8.01 6.57 
10 18 6,000,000 126,632 60,000 0.180 0.400 0.450 10.61 9.36 7.83 6.44 
12 6 6,000,000 18,396 6,000 0.180 0.400 0.450 51.39 43.11 41.47 39.17 
12 10 6,000,000 18,396 6,000 0.180 0.400 0.450 50.88 42.85 41.17 38.91 
12 14 6,000,000 18,396 6,000 0.180 0.400 0.450 50.23 42.54 40.81 38.58 
12 18 6,000,000 18,396 6,000 0.180 0.400 0.450 49.48 42.20 40.39 38.21 
"' 12 6 6,000,000 32,881 12,000 0.180 0.400 0.450 32.27 26.57 25.31 23.27 f-' 12 10 6,000,000 32,881 12,000 0.180 0.400 0.450 31.92 26.32 25.07 23.06 
12 14 6,000,000 32,881 12,000 0.180 0.400 0.450 31.50 26.04 24.78 22.81 
12 18 6,000,000 32,881 12,000 0.180 0.400 0.450 31.01 25.73 24.46 22.52 
12 6 6,000,000 46,182 18,000 0.180 0. 40"0 0.450 23.96 20.14 18.81 17.00 
12 10 6,000,000 46,182 18,000 0.180 0.400 0.450 23.70 18.91 18.60 16.82 
12 14 6,000,000 46,182 18,000 0.180 0.400 0.450 23.38 19.64 18.35 16.61 
12 18 6,000,000 46,182 18,000 0.180 0.400 0.450 23.03 19.36 18.08 16.38 
12 6 6,000,000 58,769 24,000 0.180 0.400 0.450 19.29 16.54 15.18 13.54 
12 10 6,000,000 58,769 24,000 0.180 0.400 0.450 19.08 16.32 14.99 13.38 
12 14 6,000,000 58,769 24,000 0.180 0.400 0.450 18.83 16.07 14.77 13.20 
12 18 6,000,000 58,769 24,000 0.180 0.400 0.450 18.55 15.81 14.54 13.00 
12 6 6,000,000 70,850 30,000 0.180 0.400 0.450 11.30 14.17 12.83 11.31 
12 10 6,000,000 70,850 30,000 0.180 0.400 0.450 16.11 13.97 12.65 11.17 
12 14 6,000,000 70,850 30,000 0.180 0.400 0.450 15.90 13.7 4 12.46 11.01 
12 18 6,000,000 70,850 30,000 0.180 0.400 0.450 15.67 13.50 12.25 10.83 
12 6 6,000,000 82,542 36,000 0.180 0.400 0.450 14.21 12.48 11.16 9.74 
12 10 6,000,000 82,542 36,000 0.180 0.400 0.450 14.04 12.30 11.00 9.62 
12 14 6,000,000 82,542 36,000 0.180 0.400 0.450 13.86 12.07 10.82 9.47 
12 18 6,000,000 82,542 36,000 0.180 0.400 0.450 13.66 11.85 10.63 9.31 
12 6 6,000,000 105,039 48,000 0.180 0.400 0.450 11.46 10.19 8.89 7.67 
12 10 6,000,000 105,039 48,000 0.180 0.400 0.450 11.32 10.01 8. 80 7.56 
12 14 6,000,000 105,039 48,000 0.180 0.400 0.450 11.17 9. 82 8.64 7.44 
12 18 6,000,000 105,039 48,000 0.180 0.400 0.450 11.01 9.63 8.48 7.31 
12 6 6,000,000 126,632 60,000 0.180 0.400 0.450 9.73 8.68 7.50 6.34 
12 10 6,000,000 126,632 60,000 0.180 0.400 0.450 9.60 8.52 7.37 6.25 
12 14 6,000,000 126,632 60,000 0.180 0.400 0.450 9.47 8.36 7.24 6.15 
12 18 6,000,000 126,632 60,000 0.180 0.400 0.450 9.34 8.19 7.10 6.03 
14 6 6,000,000 18,396 6,000 0.180 0.400 0.450 42.19 38.11 35.94 34.57 -----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con' t) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 -----------------------------------------------------------------------------------------------
14 10 6,000,000 18,396 6,000 0.180 0.400 0.450 41.81 37.94 35.73 34.38 
14 14 6,000,000 18,396 6,000 0.180 0.400 0.450 41.34 37.74 35.48 34.15 
14 18 6,000,000 18,396 6,000 0.180 0.400 0.450 40.79 37.51 35. 19 33.88 
14 6 6,000,000 32,881 12,000 0.180 0.400 0.450 28.04 23.09 22.20 20.76 
14 10 6,000,000 32,881 12,000 0.180 0.400 0.450 27.75 22.93 22.02 20.61 
14 14 6,000,000 32,881 12,000 0.180 0.400 0.450 27.41 22.75 21.81 20.43 
14 18 6,000,000 32,881 12,000 0.180 0.400 0.450 27.00 22.55 21.58 20.22 
14 6 6,000,000 46,182 18,000 0.180 0.400 0.450 21.27 17.43 16.61 15.29 
14 10 6,000,000 46,182 18,000 0.180 0.400 0.450 21. 04 17.27 16.45 15.15 
14 14 6,000,000 46,182 18,000 0.180 0.400 0.450 20.78 17.10 16.27 15.00 
14 18 6,000,000 46,182 18,000 0.180 0.400 0.450 20.47 16.91 16.07 14.82 
14 6 6,000,000 58,769 24,000 0.180 0.400 0.450 17.29 14.31 13.46 12.25 
14 10 6,000,000 58,769 24,000 0.180 0.400 0.450 17.11 14.17 13.32 12.13 
14 14 6,000,000 58,769 24,000 0.180 0.400 0.450 16.89 14.00 13.16 11.99 
14 18 6,000,000 58,769 24,000 0.180 0.400 0.450 16.64 13.82 12.99 11.84 
14 6 6,000,000 70,850 30,000 0.180 0.400 0.450 14.67 12.29 11.42 10.29 
14 10 6,000,000 70,850 30,000 0.180 0.400 0.450 14.51 12.11 11.29 10.18 
(y;) 14 14 6.000,000 70,850 30,000 0.180 0.400 0.450 14.33 11.99 11.14 10.05 
N 14 18 6,000,000 70,850 30,000 0.180 0.400 0.450 14.12 11.82 10.99 9.92 
14 6 6,000,000 82,542 36,000 0.180 0.400 0.450 12.80 10.85 9.97 8.90 
14 10 6,000,000 82,542 36,000 0.180 0.400 0.450 12.67 10.71 9. 85 8.80 
14 14 6,000,000 82,542 36,000 0.180 0.400 0.450 12.51 10.56 9. 71 8.69 
14 18 6,000,000 82,542 36,000 0.180 0.400 0.450 12.33 10.40 9.57 8.57 
14 6 6,000,000 105,039 48,000 0.180 0.400 0.450 10.33 8.89 8.02 7. 06 
14 10 6,000,000 105,039 48,000 0.180 0.400 0.450 10.22 8.77 7.92 6.97 
14 14 6,000,000 105,039 48,000 0.180 0.400 0.450 10.09 8.63 7.80 6.88 
14 18 6,000,000 105,039 48,000 0.180 0.400 0.450 9.95 8.49 7.67 6.77 
14 6 6,000,000 126,632 60,000 0.180 0.400 0.450 8.75 7.61 6.76 5.88 
14 10 6,000,000 126,632 60,000 0.180 0.400 0.450 8.65 7.24 6.67 5.80 
14 14 6,000,000 126,632 60,000 0.180 0.400 0.450 8.55 7.37 6.56 5.72 
14 18 6,000,000 126,632 60,000 0.180 0.400 0.450 8.43 7.24 6.45 5.63 
16 6 6,000,000 18,396 6,000 0.180 0.400 0.450 34.28 34.59 31.62 30.84 
16 10 6,000,000 18,396 6,000 0.180 0.400 0.450 34.01 34.46 31.47 30.70 
16 14 6,000,000 18,396 6,000 0.180 0.400 0.450 33.68 34.30 31.30 30.53 
16 18 6,000,000 18,396 6,000 0.180 0.400 0.450 33.28 34.12 31.09 30.33 
16 6 6,000,000 32' 881 12,000 0.180 0.400 0.450 24.16 20.63 19.69 18.70 
16 10 6,000,000 32,881 12,000 0.180 0.400 0.450 23.93 20.52 19.56 18.58 
16 14 6,000,000 32,881 12,000 0.180 0.400 0.450 23.65 20.39 19.40 18.44 
16 18 6,000,000 32,881 12,000 0.180 0.400 0.450 23.32 20.26 19.23 18.29 
16 6 6,000,000 46,182 18,000 0.180 0.400 0.450 18.82 15.45 14.82 13.85 
16 10 6,000,000 46,182 18,000 0.180 0.400 0.450 18.63 15.34 14.70 13.74 
16 14 6,000,000 46,182 18,000 0.180 0.400 0.450 18.40 15.22 14.56 13.62 
16 18 6,000,000 46,182 18,000 0.180 0.400 0.450 18.14 15.10 14.41 13.49 
16 6 6,000,000 58,769 24,000 0.180 0.400 0.450 15.52 12.65 12.06 11.15 
16 10 6,000.000 58,769 24,000 0.180 0.400 0.450 15.36 12.54 11.96 11.05 
16 14 6,000,000 58,769 24,000 0.180 0.400 0.450 15.17 12.43 11.84 10.95 -----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (can't) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 -----------------------------------------------------------------------------------------------
16 18 6,000,000 58,769 24,000 0.180 0.400 0.450 14.95 12.31 11.70 10.83 
16 6 6,000,000 70,850 30,000 0.180 0.400 0.450 13.27 10.85 10.26 9.40 
16 10 6,000,000 70,850 30,000 0.180 0.400 0.450 13.14 10.75 10.17 9.31 
16 14 6,000,000 70,850 30,000 0.180 0.400 0.450 12.98 10.64 10.05 9.22 
16 18 6,000,000 70,850 30,000 0.180 0.400 0.450 12.79 10.52 9.93 9.11 
16 6 6,000,000 82,542 36,000 0.180 0.400 0.450 11.65 9.58 8.98 8.16 
16 10 6,000,000 82,542 36,000 0.180 0.400 0.450 11.53 9.48 8.89 8.08 
16 14 6,000,000 82,542 36,000 0.180 0.400 0.450 11.39 9.37 8.79 7.99 
16 18 6,000,000 82,542 36,000 0.180 0.400 0.450 11.23 9.26 8.67 7.89 
16 6 6,000,000 105,039 48,000 0.180 0.400 0.450 9.44 7.87 7.26 6.51 
16 10 6,000,000 105,039 48,000 0.180 0.400 0.450 9.34 7.78 7.18 6.44 
16 14 6,000,000 105,039 48,000 0.180 0.400 0.450 9.23 7.68 7.09 6.36 
16 18 6,000,000 105,039 48,000 0.180 0.400 0.450 9.11 7.58 6.99 6.28 
16 6 6,000,000 126,632 60,000 0.180 0.400 0.450 8.01 6.75 6.14 5.45 
16 10 6,000,000 126,632 60,000 0.180 0.400 0.450 7.93 6.67 6.07 5.39 
16 14 6,000,000 126,632 60,000 0.180 0.400 0.450 7.84 6.57 5.98 5.32 
16 18 6,000,000 126,632 60,000 0 .180 0.400 0.450 7.73 6.48 5.90 5.24 
"' 
18 6 6,000,000 18,396 6,000 0.180 0.400 0.450 27.74 31.87 28.25 27.75 
w 18 10 6,000,000 18,396 6,000 0.180 0.400 0.450 27.55 31.76 28.14 27.64 
18 14 6,000,000 18,396 6,000 0.180 0.400 0.450 27.31 31.63 28.01 28.01 
18 18 6,000,000 18,396 6,000 0.180 0.400 0.450 27.03 31. 49 27.87 27.36 
18 6 6,000,000 32,881 12,000 0.180 0.400 0.450 20.65 18.83 17,63 16,98 
18 10 6,000,000 32,881 12,000 0.180 0.400 0.450 20.46 18.75 17,53 16.89 
18 14 6,000,000 32,881 12,000 0,180 0.400 0.450 20.24 18.65 17.19 16.78 
18 18 6,000,000 32,881 12,000 0,180 0.400 0.450 19.99 18.55 17.29 16,66 
18 6 6,000,000 46,182 18,000 0.180 0.400 0.450 16.55 13.99 13.34 12.63 
18 10 6,000,000 46,182 18,000 0.180 0.400 0.450 16.39 13.91 13.25 12.55 
18 14 6,000,000 46,182 18,000 0.180 0.400 0.450 16.20 13.82 13.14 12.46 
18 18 6,000,000 46,182 18,000 0.180 0.400 0.450 15.98 13.73 13.02 12.35 
18 6 6,000,000 58,769 24,000 0.180 0.400 0.450 13.88 11.39 10.90 10.20 
18 10 6,000,000 58,769 24,000 0.180 0.400 0.450 13.74 11.32 10.82 10.13 
18 14 6,000,000 58,769 24,000 0.180 0.400 0.450 13.58 11.24 10.72 10.05 
18 18 6,000,000 58,769 24,000 0.180 0.400 0.450 13.39 11.15 10.62 9.95 
18 6 6,000,000 70,850 30,000 0.180 0.400 0.450 12.00 9.75 9.30 8.63 
18 10 6,000,000 70,850 30,000 0.180 0.400 0.450 11.88 9.68 9.23 8.56 
18 14 6,000,000 70,850 30,000 0.180 0.400 0.450 11.74 9.59 9.14 8.48 
18 18 6,000,000 70,850 30,000 0.180 0.400 0.450 11.5 8 9.51 9.04 8.40 
18 6 6,000,000 82,542 36,000 0.180 0.400 0.450 10.61 8.60 8.16 7.51 
18 10 6,000,000 82,542 36,000 0.180 0.400 0.450 10.50 8.52 8.09 7.45 
18 14 6,000,000 82,542 36,000 0.180 0.400 0.450 10.38 8.45 8.00 7.38 
18 18 6,000,000 82,542 36,000 0.180 0.400 0.450 10.24 8.36 7.91 7.30 
18 6 6,000,000 105,039 48,000 0.180 0.400 0.450 8.68 7.06 6.62 6.02 
18 10 6,000,000 105,039 48,000 0.180 0.400 0.450 8.59 6.99 6.55 5.97 
18 14 6,000,000 105,039 48,000 0.180 0.400 0.450 8.49 6.92 6.48 5.90 
18 18 6,000,000 105,039 48,000 0.180 0.400 0.450 8.38 6.84 6.40 5.84 
18 6 6,000,000 126,632 60,000 0.180 0.400 0.450 7.40 6.06 5.61 5.06 
-----------------------------------------------------------------------------------------------
TABLE 6. ROAD RATER DEFLECTIONS 775 POUNDS FORCE PEAK-TO-PEAK DYNAMIC LOAD (con'!) 
=============================================================================================== 
THICKNESS MODULUS 
OF OF 
LAYERS ELASTICITY POISSON'S 
(INCHES) (PSI) RATIO SENSORS --------- --------------------------- --------------------- ------------------------------
N0.1 N0.2 N0.3 N0.4 
PCC DGA PCC DGA SUBGRADE PCC DGA SUBGRADE (INCHES X 10 -----------------------------------------------------------------------------------------------
18 10 6,000,000 126,632 60,000 0.180 0.400 0.450 7.32 6.00 5.55 5.01 
18 14 6,000,000 126,632 60,000 0. 180 0.400 0.450 7.24 5.93 5.49 4.95 
18 18 6,000,000 126,632 60,000 0.180 0.400 0.450 7.15 5.85 5.42 4.89 
20 6 6,000,000 18,396 6,000 0.180 0.400 0.450 22.47 29.62 25.61 25.17 
20 10 6,000,000 18,396 6,000 0.180 0.400 0.450 22.34 29.51 25.53 25.08 
20 14 6,000,000 18,396 6,000 0.180 0.400 0.450 22.17 29.40 25.44 24.98 
20 18 6,000,000 18,396 6,000 0.180 0.400 0.450 21.98 29.28 25.33 24.86 
20 6 6,000,000 32,881 12,000 0.180 0.400 0.450 17.55 17.44 15.94 15.52 
20 10 6,000,000 32,881 12,000 0.180 0.400 0.450 17.41 17.38 15.87 15.45 
20 14 6,000,000 32,881 12,000 0.180 0.400 0.450 17.24 17.30 15.78 15.36 
20 18 6,000,000 32,881 12,000 0.180 0.400 0.450 17.04 17.22 15.68 15.26 
20 6 6,000,000 46,182 18,000 0.180 0.400 0.450 14.47 12.88 12.10 11.60 
20 10 6,000,000 46,182 18,000 0.180 0.400 0.450 14.34 12.82 12.03 11.53 
20 14 6,000,000 46,182 18,000 0.180 0.400 0.450 14.18 12.75 11.94 11.46 
20 18 6,000,000 46,182 18,000 0.180 0.400 0.450 14.00 12.67 11.85 11.37 
20 6 6,000,000 58,769 24,000 0.180 0.400 0.450 12.36 10.44 9.92 9.40 
20 10 6,000,000 58,769 24,000 0.180 0.400 0.450 12.24 10.38 9.85 9.34 
cc 20 14 6,000,000 58,769 24,000 0.180 0.400 0.450 12.10 10.32 9.78 9.27 
"' 20 18 6,000,000 58,769 24,000 0.180 0.400 0.450 11.94 10.25 9.69 9.19 20 6 6,000,000 70,850 30,000 0.180 0.400 0.450 10.82 8.90 8. 49 7.97 
20 10 6,000,000 70,850 30,000 0.180 0.400 0.450 10.71 8.84 8.42 7.91 
20 14 6,000,000 70,850 30,000 0.180 0.400 0.450 10.59 8.78 8.35 7.85 
20 18 6,000,000 70,850 30,000 0.180 0.400 0.450 10.45 8.72 8.28 7.78 
20 6 6,000,000 82,542 36,000 0.180 0.400 0.450 9.65 7.83 7.46 6.95 
20 10 6,000,000 82,542 36,000 0.180 0.400 0.450 9.55 7. 77 7.40 6.90 
20 14 6,000,000 82,542 36,000 0.180 0.400 0.450 9.44 7.71 7.34 6.84 
20 18 6,000,000 82,542 36,000 0.180 0.400 0.450 9.32 7.65 7.26 6.78 
20 6 6,000,000 105,039 48,000 0.180 0.400 0.450 7.98 6.41 6.07 5.59 
20 10 6,000,000 105,039 48,000 0.180 0.400 0.450 7.90 6.36 6.02 5.55 
20 14 6,000,000 105,039 48,000 0.180 0.400 0.450 7.81 6.31 5.96 5.49 
20 18 6,000,000 105,039 48,000 0.180 0.400 0.450 7.71 6.25 5.90 5.44 
20 6 6,000,000 126,632 60,000 0.180 0.400 0.450 6.85 5.51 5.16 4.71 
20 10 6,000,000 126,632 60,000 0.180 0.400 0.450 6.78 5.46 5.12 4.67 
20 14 6,000,000 126,632 60,000 0.180 0.400 0.450 6.71 5.40 5.06 4.62 
20 18 6,000,000 126,632 60,000 0.180 0.400 0.450 6.62 5.35 5.00 4.57 -----------------------------------------------------------------------------------------------
TABLE 7. LINEAR REGRESSION EQUATIONS 
FOR ROAD RATER DEFLECTIONS VS SUBGRADE MODULUS 
log(DEFLECTION) = m log(SUBGRADE MODLULUS) + b 
===================================================================== 
THICKNESS 
OF 
LAYERS MODULUS OF 
(INCHES) ELASTICITY POUNDS FORCE 
--------- SENSOR OF AC PEAK-TO-PEAK 
PCC DGA NO. (PSI) DYNAMIC LOAD m b 
---------------------------------------------------------------------
4 6 1 2,000,000 775 -0.75469012 5.08504158 
4 6 2 2,000,000 775 -0.91621962 5.65280273 
4 6 3 2,000,000 775 -0.99291684 5.77315692 
4 6 4 2,000,000 775 -1.04095040 5.80314759 
4 10 1 2,000,000 775 -0.75731745 5.06629125 
4 10 2 2,000,000 775 -0.87827753 5.45213940 
4 10 3 2,000,000 775 -0.98122145 5.70692078 
4 10 4 2,000,000 775 -1.02357212 5.72682540 
4 14 1 2,000,000 775 -0.75538795 5.03263141 
4 14 2 2,000,000 775 -0.87651370 5.41759184 
4 14 3 2,000,000 775 -0.97240612 5.64928420 
4 14 4 2,000,000 775 -1.00921129 5.65736974 
4 18 1 2,000,000 775 -0.75149125 4.99554565 
4 18 2 2,000,000 775 -0.87265864 5.37696553 
4 18 3 2,000,000 775 -0.96537634 5.59843763 
4 18 4 2,000,000 775 -o. 99761154 5.59596914 
6 6 1 2,000,000 775 -0.71377577 4.77593499 
6 6 2 2,000,000 775 -0.80912907 5.10104351 
6 6 3 2,000,000 775 -0.91914554 5. 43259158 
6 6 4 2,000,000 775 -0.99869793 5.63221803 
6 10 1 2,000,000 775 -0.72273000 4.79443555 
6 10 2 2,000,000 775 -0.81491428 5.10574799 
6 10 3 2,000,000 775 -0.91805674 5.41255100 
6 10 4 2,000,000 775 -0.98923109 5.58389665 
6 14 1 2,000,000 775 -0.72769975 4.79793486 
6 14 2 2,000,000 775 -0.81698383 5.09453284 
6 14 3 2,000,000 775 -0.91679800 5.38984327 
6 14 4 2,000,000 775 -0.98165830 5.54035338 
6 18 1 2,000,000 775 -0.72942903 4.79007904 
6 18 2 2,000,000 775 -0.81637125 5.07306041 
6 18 3 2,000,000 775 -0.91512246 5.36507558 
6 18 4 2,000,000 775 -0.97540875 5.50060896 
8 6 1 2,000,000 775 -0.70587493 4.64027924 
8 6 2 2,000,000 775 -0.76957305 4.85227157 
8 6 3 2,000,000 775 -0.86207802 5.14503411 
8 6 4 2,000,000 775 -0.94274911 5.37947105 
8 10 1 2,000,000 775 -0.71551749 4.66811088 
8 10 2 2,000,000 775 -0.77580583 4.86387531 
8 10 3 2,000,000 775 -0.86503582 5.14488097 
8 10 4 2,000,000 775 -0.93984382 5.35825462 
8 14 1 2,000,000 775 -0.72156937 4.68147723 
8 14 2 2,000,000 775 -0.77926070 4.86309135 
8 14 3 2,000,000 775 -0. 86714564 5.13969747 
8 14 4 2,000,000 775 -0.93761382 5.33776742 
8 18 1 2,000,000 775 -0.72428101 4.68164701 
8 18 2 2,000,000 775 -0.78041207 4.85284022 
8 18 3 2,000,000 775 -0.86820301 5.12970924 
8 18 4 2,000,000 775 -0.93561665 5.31711704 
10 6 1 2,000,000 775 -0.71614131 4.60774021 
10 6 2 2,000,000 775 -0.74238707 4.66485908 
10 6 3 2,000,000 775 -0.82205987 4.92606982 
10 6 4 2,000,000 775 -0.89538900 5.15098398 
10 10 1 2,000,000 775 -0.72324721 4.62848749 
10 10 2 2,000,000 775 -0.74836327 4.67854549 
10 10 3 2,000,000 775 -0.82636590 4.93392744 
10 10 4 2,000,000 775 -0.89588315 5.14484608 
10 14 1 2,000,000 775 -0.72735563 4.63662338 
10 14 2 2,000,000 775 -0.75236649 4.68313450 
10 14 3 2,000,000 775 -0.82984427 4.93712224 
10 14 4 2,000,000 775 -0.95363441 5.39658774 
10 18 1 2,000,000 775 -0.72855390 4.63257806 
10 18 2 2,000,000 775 -0.75468161 4. 68052114 
10 18 3 2,000,000 775 -0.83221525 4.93520435 
10 18 4 2,000,000 775 -o. 89692273 5.12876268 
12 6 1 2,000,000 775 -0.72642398 4.59282163 
12 6 2 2,000,000 775 -0.72153951 4.51237046 
12 6 3 2,000,000 775 -0.79356584 4.75727396 
12 6 4 2,000,000 775 -0.85844948 4.96177880 
85 
TABLE 7. LINEAR REGRESSION EQUATIONS {cont 'd) 
FOR ROAD RATER DEFLECTIONS VS SUBGRADE MODULUS 
log{DEFLECTION) = m log{SUBGRADE MODLULUS) + b 
===================================================================== 
THICKNESS 
OF 
LAYERS MODULUS OF 
{INCHES) ELASTICITY POUNDS FORCE 
--------- SENSOR OF AC PEAK-TO-PEAK 
PCC DGA NO. {PSI) DYNAMIC LOAD m b 
---------------------------------------------------------------------
12 10 1 2,000,000 775 -0.73068462 4 .60350382 
12 10 2 2,000,000 775 -0.72730717 4.52735116 
12 10 3 2,000,000 775 -0.79818555 4.76819648 
12 10 4 2,000,000 775 -0.86055758 4.96339008 
12 14 1 2,000,000 775 -0.73251167 4.60354584 
12 14 2 2,000,000 775 -0.73183278 4.53637069 
12 14 3 2,000,000 775 -0.80212513 4.77527314 
12 14 4 2,000,000 775 -0.86260836 4.96353289 
12 18 1 2,000,000 775 -0.73204047 4.59355299 
12 18 2 2,000,000 775 -0.73511974 4.53997639 
12 18 3 2,000,000 775 -0.80507630 4. 77771768 
12 18 4 2,000,000 775 -0.86435313 4.96165946 
14 6 1 2,000,000 775 -0.72733249 4.54865286 
14 6 2 2,000,000 775 -0.70633677 4.39094673 
14 6 3 2,000,000 775 -0.77237181 4.62219613 
14 6 4 2,000,000 775 -0.82985137 4.80661249 
14 10 1 2,000,000 775 -0.72947939 4.55142713 
14 10 2 2,000,000 775 -0.71203333 4.40723523 
14 10 3 2,000,000 775 -0.77693127 4.63418228 
14 10 4 2,000,000 775 -0.83266814 4.81209480 
14 14 1 2,000,000 775 -0.72969121 4.54543910 
14 14 2 2,000,000 775 -0.71694788 4.41960454 
14 14 3 2,000,000 775 -0.78088477 4.64276550 
14 14 4 2,000,000 775 -0.83545598 4.81645134 
14 18 1 2,000,000 775 -0.71426871 4.45965098 
14 18 2 2,000,000 775 -0.72130591 4.42956664 
14 18 3 2,000,000 775 -0.78403082 4.64748842 
14 18 4 2,000,000 775 -0.83786878 4.81859609 
16 6 1 2,000,000 775 -0.71646432 4.46013866 
16 6 2 2,000,000 775 -0.69708955 4.30120541 
16 6 3 2,000,000 775 -0.75570157 4.50931870 
16 6 4 2,000,000 775 -0.80745607 4.67810868 
16 10 1 2,000,000 775 -0.71732434 4.45803095 
16 10 2 2,000,000 775 -0.70271099 4.31842834 
16 10 3 2,000,000 775 -0.75997989 4.52110546 
16 10 4 2,000,000 775 -0.81056962 4.68557148 
16 14 1 2,000,000 775 -0.71667042 4.44879961 
16 14 2 2,000,000 775 -0.70785510 4.33312756 
16 14 3 2,000,000 775 -0.76380812 4.53025762 
16 14 4 2,000,000 775 -0.81360899 4.69190322 
16 18 1 2,000,000 775 -0.71463497 4.43305500 
16 18 2 2,000,000 775 -o. 71237778 4.34503622 
16 18 3 2,000,000 775 -0.76693035 4.53600692 
16 18 4 2,000,000 775 -0.81635148 4.69644762 
18 6 1 2,000,000 775 -0.69508181 4.32962557 
18 6 2 2,000,000 775 -0.69357979 4.24165302 
18 6 3 2,000,000 775 -0.74180917 4. 41104360 
18 6 4 2,000,000 775 -0.78962191 4.57003193 
18 10 1 2,000,000 775 -0.69527558 4.32502190 
18 10 2 2,000,000 775 -0.69901305 4.25906870 
18 10 3 2,000,000 775 -0.74578031 4.42229616 
18 10 4 2,000,000 775 -0.79279865 4.57839946 
18 14 1 2,000,000 775 -0.69430620 4.31472228 
18 14 2 2,000,000 775 -0.70412207 4.27471428 
18 14 3 2,000,000 775 -0.74940886 4.43146679 
18 14 4 2,000,000 775 -0.79595311 4.58595142 
18 18 1 2,000,000 775 -0.69227965 4.29923008 
18 18 2 2,000,000 775 -0.70872004 4.28805164 
18 18 3 2,000,000 775 -0.75247108 4.43785671 
18 18 4 2,000,000 775 -0.79882150 4.59183990 
20 6 1 2,000,000 775 -0.66545460 4.16502383 
20 6 2 2,000,000 775 -0.67465859 4.13759009 
20 6 3 2,000,000 775 -0.72970436 4.32288541 
20 6 4 2,000,000 775 -0.77507679 4.47728719 
20 10 1 2,000,000 775 -0.66543547 4.15973555 
20 10 2 2,000,000 775 -0.69978779 4.22371320 
20 10 3 2,000,000 775 -0.73341080 4.33364721 
20 10 4 2,000,000 775 -0.77818334 4.48586916 
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TABLE 7. LINEAR REGRESSION EQUATIONS (con! 'd) 
FOR ROAD RATER DEFLECTIONS VS SUBGRADE MODULUS 
lo9(DEFLECTION) = m lo9(SUBGRADE MODLULUS) + b 
===================================================================== 
THICKNESS 
OF 
LAYERS MODULUS OF 
(INCHES) ELASTICITY POUNDS FORCE 
--------- SENSOR OF AC PEAK-TO-PEAK 
PCC DGA NO. (PSI) DYNAMIC LOAD m b 
---------------------------------------------------------------------
20 14 1 2,000,000 775 -0.66450287 4.14980122 
20 14 2 2,000,000 775 -0.70465410 4.23921233 
20 14 3 2,000,000 775 -0.73687338 4.34281631 
20 14 4 2,000,000 775 -0.78132569 4.49399238 
20 18 1 2,000,000 775 -0.66281043 4.13592854 
20 18 2 2,000,000 775 -0.70905406 4.25260139 
20 18 3 2,000,000 775 -0.73993341 4.34991515 
20 18 4 2,000,000 775 -0.78416374 4.50041763 
4 6 1 4,000,000 775 -0.73041469 4.90894439 
4 6 2 4,000,000 775 -0.83577043 5.25941885 
4 6 3 4,000,000 775 -0.95510511 5.60479839 
4 6 4 4,000,000 775 -1.02704226 5.75290541 
4 10 1 4,000,000 775 -0.73932648 4.92276805 
4 10 2 4,000,000 775 -0.84270183 5.26565913 
4 10 3 4,000,000 775 -0.95159285 5.57368219 
4 10 4 4,000,000 775 -1.01367290 5.69009724 
4 14 1 4,000,000 775 -0.74388390 4.92046897 
4 14 2 4,000,000 775 -0.84578951 5. 25550112 
4 14 3 4,000,000 775 -0.94910647 5.54297342 
4 14 4 4,000,000 775 -1.00328728 5. 63553298 
4 18 1 4,000,000 775 -0.74512352 4.90741227 
4 18 2 4,000,000 775 -0.84579000 5.23381253 
4 18 3 4,000,000 775 -0.94672694 5.51431847 
4 18 4 4,000,000 775 -0.99515727 5.58783300 
6 6 1 4,000,000 775 -0.70743750 4.66569004 
6 6 2 4,000,000 775 -0.77478232 4.89434992 
6 6 3 4,000,000 775 -0.86980360 5.19248911 
6 6 4 4,000,000 775 -0.95535891 5.44027269 
6 10 1 4,000,000 775 -0.71895676 4.70062954 
6 10 2 4,000,000 775 -0.78266000 4.91261368 
6 10 3 4,000,000 775 -o. 87530115 5.20235629 
6 10 4 4,000,000 775 -0.95227867 5.41866148 
6 14 1 4,000,000 775 -0.72852703 4.72849412 
6 14 2 4,000,000 775 -0.78779797 4.91826342 
6 14 3 4,000,000 775 -0.87849971 5.20128815 
6 14 4 4,000,000 775 -o. 95014113 5.39854916 
6 18 1 4,000,000 775 -0.73161151 4.72855806 
6 18 2 4,000,000 775 -0.79035887 4.91313065 
6 18 3 4,000,000 775 -0.88058013 5.19490675 
6 18 4 4,000,000 775 -0.94850725 5.37914321 
8 6 1 4,000,000 775 -0.66751288 4.40050400 
8 6 2 4,000,000 775 -0.70065249 4.49098722 
8 6 3 4,000,000 775 -0.80099904 4.83962376 
8 6 4 4,000,000 775 -0.89229319 5.13966007 
8 10 1 4,000,000 775 -0.67727830 4.43337004 
8 10 2 4,000,000 775 -0.70841440 4.51346760 
8 10 3 4,000,000 775 -0.80524945 4.84857269 
8 10 4 4,000,000 775 -0.89034197 5.12456266 
8 14 1 4,000,000 775 -0.68667478 4.46320845 
8 14 2 4,000,000 775 -0.71743494 4.53888241 
8 14 3 4,000,000 775 -0.81319247 4.87024431 
8 14 4 4,000,000 775 -0.89386752 5.12928597 
8 18 1 4,000,000 775 -0.73902649 4.67105187 
8 18 2 4,000,000 775 -0.75578657 4.68573458 
8 18 3 4,000,000 775 -0.83184266 4.93603778 
8 18 4 4,000,000 775 -0.89702273 5.13201587 
10 6 1 4,000,000 775 -0.73957762 4.62712548 
10 6 2 4,000,000 775 -0.71514972 4.46832671 
10 6 3 4,000,000 775 -0.78382128 4.70460879 
10 6 4 4,000,000 775 -0.84655300 4.90420734 
10 10 1 4,000,000 775 -0.74381590 4.63853143 
10 10 2 4,000,000 775 -0.72152736 4.48712179 
10 10 3 4,000,000 775 -0.78898088 4.71887274 
10 10 4 4,000,000 775 -0.84948917 4.91011714 
10 14 1 4,000,000 775 -0.74616723 4.64133716 
10 14 2 4,000,000 775 -0.72708124 4.50145181 
10 14 3 4,000,000 775 -0.79388772 4.73093914 
10 14 4 4,000,000 775 -0.85265916 4.91571007 
10 18 1 4,000,000 775 -0.74657149 4.63540065 
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TABLE 7. LINEAR REGRESSION EQUATIONS 
FOR ROAD RATER DEFLECTIONS VS SUBGRADE MODULUS 
(cont 'd) 
log(DEFLECTIONJ • m log(SUBGRADE MODLULUS) + b 
===================================================================== 
THICKNESS 
OF 
LAYERS 
(INCHES] 
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POUNDS FORCE 
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DYNAMIC LOAD 
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775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
775 
88 
m 
-0.73167550 
-0.79794815 
-0.85559212 
-0.73882897 
-0.69987145 
-0.76011499 
-0.81367264 
-0.74079343 
-0.70578615 
-0.76481150 
-0.81704945 
-0.74136859 
-0.71150859 
-0.76936667 
-0.82056806 
-0.74054388 
-o. 71665110 
-0.77334825 
-0.82401197 
-0.71880180 
-0.69423409 
-0.74205821 
-0.78951235 
-0.71972954 
-0.69971516 
-0.74626517 
-0.79291417 
-0.71970747 
-0.70524279 
-0.75035381 
-0.79648766 
-0.71865660 
-0.71047340 
-0.75409447 
-0.79993312 
-0.68382918 
-0.69670299 
-0.72719162 
-0.77115258 
-0.68443952 
-0.70170173 
-0.73090095 
-0.77433943 
-0.68440295 
-0.70679731 
-0.73463794 
-0.77774893 
-0.68376068 
-0.71167299 
-0.73820284 
-0.78103579 
-0.63918570 
-0.70447494 
-0.71465047 
-0.75653595 
-0.63959813 
-0.70882336 
-0.71804728 
-0.75950993 
-0.64016869 
-0.71327679 
-0.72158639 
-0.76264997 
-0.64007844 
-o. 7175697 4 
-0.72494480 
-0.76577126 
-0.58934640 
-0.71442808 
b 
4. 51130603 
4.73878246 
4.91947650 
4.56524296 
4.33430781 
4.54817510 
4.72184829 
4.56805031 
4.35289563 
4.56193823 
4.73065265 
4.56418221 
4.36991010 
4.57417482 
4.73903408 
4.55365612 
4.38408632 
4.58339176 
4.74640709 
4.42782984 
4.25084086 
4.42037299 
4. 57768411 
4.42675414 
4.26885824 
4.43309404 
4.58740607 
4.42079866 
4.28649833 
4.44453893 
4.59705001 
4.40966029 
4.30257371 
4.45397078 
4.60554472 
4.22885718 
4.21021223 
4.31027390 
4.46020803 
4.22672760 
4.22715471 
4.32163737 
4.46964780 
4.22098460 
4.24404601 
4.33247094 
4.47938099 
4. 21188375 
4.25976420 
4.34210257 
4.48807583 
3.98871620 
4.19933450 
4.21374138 
4.36089072 
3.98585977 
4.21424472 
4.22434215 
4.36995859 
3.98305405 
4.22923597 
4.23504802 
4.37913639 
3.97657433 
4.24335994 
4.24454029 
4.38782191 
3.72574346 
4.20370153 
TABLE 7 LINEAR REGRESSION EQUATIONS (coni 'd) 
FOR ROAD RATER DEFLECTIONS VS SUBGRADE MODULUS 
log(DEFLECTION) = m log(SUBGRADE MODLULUS) • b 
===================================================================== 
THICKNESS 
OF 
LAYERS MODULUS OF 
(INCHES) ELASTICITY POUNDS FORCE 
--------- SENSOR OF AC PEAK-TO-PEAK 
PCC DGA NO. (PSI) DYNAMIC LOAD m b 
---------------------------------------------------------------------
20 6 3 4,000,000 775 -0.70457067 4.13099792 
20 6 4 4,000,000 775 -0.74429696 4.27386571 
20 10 1 4,000,000 775 -0.59033577 3.72565443 
20 10 2 4,000,000 775 -0.71817278 4.21661612 
20 10 3 4,000,000 775 -0.70778807 4.14132401 
20 10 4 4,000,000 775 -0.74705065 4.28238713 
20 14 1 4,000,000 775 -o. 59110004 3.72381566 
20 14 2 4,000,000 775 -0.72193012 4.22927614 
20 14 3 4,000,000 775 -0.71105174 4.15137091 
20 14 4 4,000,000 775 -0.74995744 4.29106495 
20 18 1 4,000,000 775 -0.59172167 3.72066826 
20 18 2 4,000,000 775 -0.72551356 4.24101192 
20 18 3 4,000,000 775 -0.71429379 4.16097506 
20 18 4 4,000,000 775 -0.75291552 4.29959295 
4 6 1 6,000,000 775 -0.71742831 4.80704400 
4 6 2 6,000,000 775 -0.81245687 5.13051841 
4 6 3 6,000,000 775 -0.92763358 5.47766302 
4 6 4 6,000,000 775 -1.04948059 5.86847445 
4 10 1 6,000,000 775 -0.72930616 4.83720372 
4 10 2 6,000,000 775 -0.82117383 5.14743157 
4 10 3 6,000,000 775 -0.92669399 5.47707239 
4 10 4 6,000,000 775 -0.99959080 5.63119368 
4 14 1 6,000,000 775 -0.73695985 4.85117566 
4 14 2 6,000,000 775 -0.82633552 5.14850775 
4 14 3 6,000,000 775 -0.92871269 5.44932245 
4 14 4 6,000,000 775 -0.99232788 5.58934075 
4 18 1 6,000,000 775 -0.74088646 4.85077185 
4 18 2 6,000,000 775 -0.82829187 5.13687974 
4 18 3 6,000,000 775 -0.85340565 5.07722339 
4 18 4 6,000,000 775 -0.98681225 5.55263163 
6 6 1 6,000,000 775 -o. 71236098 4.63753557 
6 6 2 6,000,000 775 -0.75658657 4.77639050 
6 6 3 6,000,000 775 -0.84413236 5. 05779042 
6 6 4 6,000,000 775 -0.92542091 5.30199347 
6 10 1 6,000,000 775 -0.72320937 4.67249572 
6 10 2 6,000,000 775 -0.76451857 4.79736311 
6 10 3 6,000,000 775 -0.84933993 5.06884369 
6 10 4 6,000,000 775 -0.92522087 5.29303911 
6 14 1 6,000,000 775 -0.73124258 4.69545132 
6 14 2 6,000,000 775 -0.77059550 4.80921074 
6 14 3 6,000,000 775 -0.87946480 5.18120232 
6 14 4 6,000,000 775 -0.92574673 5.28499382 
6 18 1 6,000,000 775 -0.73599947 4.70489872 
6 18 2 6,000,000 775 -0.77448447 4. 81150447 
6 18 3 6,000,000 775 -0.86037846 5.09000382 
6 18 4 6,000,000 775 -0.92640642 5.27620759 
8 6 1 6,000,000 775 -0.73674848 4.64205539 
8 6 2 6,000,000 775 -0.72412971 4.53888798 
8 6 3 6,000,000 775 -0.79505939 4. 77858110 
8 6 4 6,000,000 775 -0.86275722 4. 99223506 
8 10 1 6,000,000 775 -0.74274710 4.66041510 
8 10 2 6,000,000 775 -0.73012262 4.55603716 
8 10 3 6,000,000 775 -0.90228369 5.25486359 
8 10 4 6,000,000 775 -0.86549234 4.99705683 
8 14 1 6,000,000 775 -0.74677297 4.66982897 
8 14 2 6,000,000 775 -0.73605575 4. 57116350 
8 14 3 6,000,000 775 -0.80593934 4.80719818 
8 14 4 6,000,000 775 -0.86869184 5.00231800 
8 18 1 6,000,000 775 -0.74849636 4.66904011 
8 18 2 6,000,000 775 -0.74085180 4.58127896 
8 18 3 6,000,000 775 -0.81048823 4.81631557 
8 18 4 6,000,000 775 -0.87164822 5.00556864 
10 6 1 6,000,000 775 -0.74571948 4.60755341 
10 6 2 6,000,000 775 -0.70233290 4.36315034 
10 6 3 6,000,000 775 -0.76451463 4.58287273 
10 6 4 6,000,000 775 -0.82023404 4.76282039 
10 10 1 6,000,000 775 -0.74844519 4.61364918 
10 10 2 6,000,000 775 -0.70836761 4.38215762 
10 10 3 6,000,000 775 -0.77014334 4.60046618 
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TABLE 7. LINEAR REGRESSION EQUATIONS 
FOR ROAD RATER DEFLECTIONS VS SUBGRADE MODULUS 
(con! 'd) 
log(DEFLECTION) = m log(SUBGRADE MODLULUS) + b 
===================================================================== THICKNESS 
OF 
LAYERS MODULUS OF 
(INCHES) ELASTICITY POUNDS FORCE 
--------- SENSOR OF AC PEAK-TO-PEAK PCC DGA NO. (PSI) DYNAMIC LOAD m b 
---------------------------------------------------------------------
10 10 4 6,000,000 775 -0.82363853 4.77172030 
10 14 1 6,000,000 775 -0.74972314 4.61275295 
10 14 2 6,000,000 775 -0.71416143 4.39917837 
10 14 3 6,000,000 775 -0.77428816 4.61085406 
10 14 4 6,000,000 775 -0.82746087 4.78130301 
10 18 1 6,000,000 775 -0.74959791 4.60518472 
10 18 2 6,000,000 775 -0.71969180 4.41466001 
10 18 3 6,000,000 775 -0.69719305 4. 25221181 
10 18 4 6,000,000 775 -0,83125644 4.79001070 
12 6 1 6,000,000 775 -0.75039465 4.54879666 
12 6 2 6,000,000 775 -0,69383537 4.25628137 
12 6 3 6,000,000 775 -0,74385535 4.43512489 
12 6 4 6,000,000 775 -0.79073019 4.58938801 
12 10 1 6,000,000 775 -0.72977769 4.47354459 
12 10 2 6,000,000 775 -0,69577569 4.25622667 
12 10 3 6,000,000 775 -0.74719068 4.44447114 
12 10 4 6,000,000 775 -0.79415587 4.59938141 
12 14 1 6,000,000 775 -0.73004292 4.46894956 
12 14 2 6,000,000 775 -0.70500689 4.29284320 
12 14 3 6,000,000 775 -0.75156788 4.45724376 
12 14 4 6,000,000 775 -0.79789981 4.60984062 
12 18 1 6,000,000 775 -0.72952431 4.46021929 
12 18 2 6,000,000 775 -0.71049599 4.30996032 
12 18 3 6,000,000 775 -0.75559444 4.46792343 
12 18 4 6,000,000 775 -0.80161523 4.61952331 
14 6 1 6,000,000 775 -0.69015782 4.25171875 
14 6 2 6,000,000 775 -0.69672501 4.20907971 
14 6 3 6,000,000 775 -0.72593071 4.30486982 
14 6 4 6,000,000 775 -0.76942437 4.45336683 
14 10 1 6,000,000 775 -0.69095925 4.25066626 
14 10 2 6,000,000 775 -0.70968130 4.25908505 
14 10 3 6,000,000 775 -0.72963734 4.31652098 
14 10 4 6,000,000 775 -0.77265099 4.46324908 
14 14 1 6,000,000 775 -0.69126986 4.24663649 
14 14 2 6,000,000 775 -0.70676470 4.24319587 
14 14 3 6,000,000 775 -0.73343460 4.32784377 
14 14 4 6,000,000 775 -0.77614900 4.47357501 
14 18 1 6,000,000 775 -0.69103435 4.23944027 
14 18 2 6,000,000 775 -0.71177499 4.25962765 
14 18 3 6,000,000 775 -0.73716941 4.33838145 
14 18 4 6,000,000 775 -0.77960074 4.48315225 
16 6 1 6,000,000 775 -0.63863817 3.97432826 
16 6 2 6,000,000 775 -0.70675066 4.20164986 
16 6 3 6,000,000 775 -0.71202185 4.19636523 
16 6 4 6,000,000 775 -0.75306338 4.34127542 
16 10 1 6,000,000 775 -0.63957420 3. 97411307 
16 10 2 6,000,000 775 -0.71085003 4.21583288 
16 10 3 6,000,000 775 -0.71533183 4.20695769 
16 10 4 6,000,000 775 -0.75592208 4.35015248 
16 14 1 6,000,000 775 -0.64029351 3. 97211305 
16 14 2 6,000,000 775 -0.71514916 4.23045323 
16 14 3 6,000,000 775 -0.71885441 4. 21787836 
16 14 4 6,000,000 775 -0.75912901 4.35992281 
16 18 1 6,000,000 775 -0.64066780 3.96784380 
16 18 2 6,000,000 775 -0.71948442 4.24497906 
16 18 3 6,000,000 775 -0.72225622 4,22784429 
16 18 4 6,000,000 775 -0,76233611 4. 36922517 
18 6 1 6,000,000 775 -0.58090793 3.66940847 
18 6 2 6,000,000 775 -0.71912260 4.21180325 
18 6 3 6,000,000 775 -0.70135392 4.10595933 
18 6 4 6,000,000 775 -0.73963799 4.24448036 
18 10 1 6,000,000 775 -0.58216573 3.67077617 
18 10 2 6,000,000 775 -0,72243843 4.22320854 
18 10 3 6,000,000 775 -0,70433936 4.11567583 
18 10 4 6,000,000 775 -0.74226825 4.25281242 
18 14 1 6,000,000 775 -0.58339151 3. 67122603 
18 14 2 6,000,000 775 -0.72592679 4.23505377 
18 14 3 6,000,000 775 -0.70541200 4.11578815 
18 14 4 6,000,000 775 -0.75127856 4.28950746 
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TABLE 7. LINEAR REGRESSION EQUATIONS (coni 'd) 
FOR ROAD RATER DEFLECTIONS VS SUBGRADE MODULUS 
log(DEFLECTION) = m log(SUBGRADE MODLULUS) + b 
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APPENDIX D 
DETERMINATION OF EFFECTIVE MODULUS 
OF PORTLAND CEMENT CONCRETE 
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